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1EWS, NEWS AND INTERVIEWS. 
Prof. A. H. Thompson, of Denver, Colo., 
1ief of the United States geological survey, 
s returned from the Black Hills. The 
vernment has two parties in the Hills, one 
Rapid City and the other at Deadwood. 
1e professor found the Rapid City party 
tirely snow-bound and tells a tale of how 
got communication with them. He 
irked his way towards the men until he 
me in speaking distance. By that time 
irther passage seemed to be impracticable 
id dangerous, but, by accident, they had 
asion to resort toa peculiar expedient. 
(hey talked through the snow. The snow 
ted as a conductor of sound and, with 
some difficulty, they made one another under- 
und. 





A correspondent suggests that there is one 
lvantage of the electric street car system 
hich has not been made prominent, namely, 
he fact that in case of fire in the ‘‘stables” 
there is no burning and hideous suffering of 
ive stock. The destruction of 600 horses in 
Chicago stable was a horrible affair, which 
would seem might have been prevented by 
roper effort. 





A strange fact has arisen in connection 
ith long distance telephony ; women have 
reat difficulty in making themselves under- 
od. Itis said the high notes of women’s 
ices, while all right on short lines, do not 
rry well for long distances. 





News comes from Brattleboro, Vt., that 
auncey Smith, Jr., of the electrical depart- 
nt of the Bell Telephone Company, of 
ston, was there last week, having ridden 
2,400 miles on his bicycle on an errand of 
pection of the company’s trunk lines. He 
ft Boston several weeks ago and went as 
far North as Stanstead, Can. He now goes 
) Newburg, N. Y., returning home through 
Connecticut and Springfield. He carries a 
<odak with which to photograph the lines 
a descriptive map which he will prepare. 
‘he work will be of much interest to those 
unected with the telephone companies. 





Reports from Bostun state that the West 
nd Ruilway Company’s estimated earnings 
for 12 months ending September 30 were 

ut $385,000 larger than last year, and net 
about $200,000 larger. The cash and note 
subscription, due January 1, will just about 
offset the floating debt of September 30. 
Earniags now are about the same as last 
year. The customary increase of $1,000 
per day has not been realized for two or three 
months, The election of Director Little to 
the presidency by the directors to-day came 
somewhat as a surprise. Mr. Little has had 
a wide experience in street railway matters, 
and isa thorough business man. His con- 
nection with Bay State gas affairs will not 
inure to the advantage of the West End 
Company in public estimation it is said. 











Prof. George Forbes. 

The subject of this sketch, who has lately 
made this city his permanent business resi- 
dence, where he will conduct an office as 
expert consulting electrician and electrical 
engineer, can trace his ancestry through a 
line of scientists who have achieved promi- 
nent reputations in England. His father, 
David Forbes, D.C.L., LL.D., F.R.S., ete., 
was connected with Edinburgh University, 
where he held the chair of Natural Philoso- 
phy. His grandfather was Sir William 
Forbes, an intimate friend of Sir Walter 
Scott, and who had the title of Baron Pits- 
lige, being seventh in the line. 

With such an ancestry it is not sur- 
prising that with the education he received 
at St. Andrews and Cambridge universities, 
the worthy son of a 
worthy sire should 
have much of prom- 
isein him. During 
his stay at these in- 
stitutions of learning 
he took many honors 
in solar physics and 
mathematics. 

A year with Pro- 
fessor Tait, at Edin- 
burgh, after his 
graduation, gave him 
considerable insight 
into the practical 
part of the branches 
of science which he 
took up, and at the 
early age of 23 he 
was elected to the 
chair of Natural 
Philosophy at St. 
Anderson’s College. 
Until 1880, in the 
thirty-first year of 
his age, having been 
born in 1849, be 
remained at this 
college. In 1874 he started on a government 
expedition to Hawaii, to determine the longi- 
tude and make observations on the transit of 
Venus. After the termination of this expe- 
dition he returned via Japan, China, Siberia 
and Russia, and later, in 1877, he acted as 
special correspondent to the 7’imes in the 
Russo-Turkish war, and was the only Eng- 
lishman who entered the Russian camp in 
Asia. Professor Forbes has the honor of 
starting the first central station in England, 
in the year 1881. At this time the system 
used was the combination of the Gramme 
dynamo and the Lane-Fox incandescent 
lamps. It proved successful at the start. 
The next year he commenced his practice, 
which he is now continuing in this city, that 
of consulting engineer. 

Professor Forbes has done much inventing 
in his time; to his credit may be put an 
electric meter, carbon brushes for dynamos 
and motors, the iron clad dynamo, with the 
exciting coils round the armature instead of 
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round the field magnets, and a destructor of The Useof Storage Batteries in Electric 


city refuse suitable for obtaining steam power 
for electric lighting plants. This latter has 
been one of the professor’s latest pet inven- 
tions, and it is full of possibilities. His 
titles he carries modestly ; he is a Fellow of 
the Royal Society, of the Royal Society of 
Edinburgh, the Allgemeine Astronomische 
Gesellschaft, member of the Institution of 
Civil Engineers, honorary member of the 
Franklin Institute, Chevalier of the Legion 
of Honor, member of the American Philo- 
sophical Society, and member of the Société 
Internationale des Electriciens. 

His latest work has been in connection 
with one of the greatest electrical engineer- 
ing feats of the day, that of the large power 
station at Niagara Falls. He is now the 
consulting electric- 
ian for the Cataract 
Construction Com- 
pany, and it is in 
this line of work 
that he will con- 
tinue at his offices in 
this city. 
—-- 
The American 

Carbon Co. 

The American 
Carbon Company, 
with a capital of 
$300,000, is a new 
carbon company in 
the field. The com- 
pany was organized 
in November, 1892, 
and has its offices 





at Dayton, Ohio, 
while its plant is at 
Noblesville, Ind., 


in the natural gas 
belt. The company 
owns a large tract 
of natural gas ter- 
ritory and has an 
unlimited supply of the very best carbon 
fuel. The buildings cover an area of 
about five acres and the company claims 
to have the best equipped carbon factory 
in the world, with a daily capacity of 
over 150,000 carbons. Experienced and 
competent men are in charge of every 
department, and recent tests have shown, so 
an officer of the company writes, that the 
American carbons excel all other makes in 
purity of light and length of life. The 
officers of the company are as follows: J. H. 
Vail, president; G. A. Gessner, vice-presi- 
dent; W. Smith, treasurer; Edmund 
Dickey, secretary; and Philo Moses, mana- 
ger of works. ‘The American Carbon Com- 
pany has every facility for producing a high 
class of carbons, and the personnel of the 
company is such as to warrant its success. 
bo 


At a special session of the Union County, 
N. J., freeholders, last week, a franchise was 
granted to the Consolidated Traction Com- 
pany to build the road on the Boulevard, 
between Newark and Elizabeth. This will 
make a continuous line from the ferry in 
Jersey City to the end of the Elizabeth 
system. 


Generating Stations for Utilizing 
and Regulating Power. 





To the American Street Railway Association: 


GENTLEMEN :—The diffidence with which 
I entered upon the task of preparing a 
report on the above subject for this Associa- 
tion is sufficiently proven by the fact that L 
made a couple of unsuccessful attempts tu 
decline the honor. My excuses and objec- 
tions, however, availed me little with Mr. 
Longstreet, your honored chairman, who 
soon had me enlisted. He doubtless did not 
realize at the time, and I myself did not 
realize till sometime afterward, what a difii- 
cult task he had allotted me; and when I 
state, with full conviction, as the result of 
my investigation, that probably no American 
engineer is competent to do this subject full 
justice, unless be has been able to study it 
for several months in Europe, where alone 
the material for its study exists to any extent. 
Mr. Longstreet may agree with me that he 
should have selected for this report some 
European member of the Association, if any 
there be. 

From its title, the present report may be 
construed to have for its object to discuss 
the question whether storage batteries are 
capable, and to what extent, of rendering 
practical service in electric generating 
stations, more especially those used for rail- 
way traction; and to bring before the Asso- 
ciation apy facts or data relating to this 
application of storage batteries that may be 
of possible utility or assistance to tramway 
managers or engineers who have already or 
may have later, in consideration, the said 
application as an adjunct to a generating 
plant. 

The question is not without some import- 
ance at the present time when power stations 
are multiplying and growing so fast asin 
this country, because this question is one 
that has an important bearing on the design 
of the station; since, if this use of storage 
batteries is really feasible and practicable, in 
the full commercial sense, its utilization 
with a view to securing the full measure of 
its benefits and advantages would, in mapy 
cases, involve somewhat radical changes in 
the arrangement of the power station and 
possibly even in the details of its operation. 
In Europe the use of storage batteries in 
central stations bas unquestionably made 
great progress during the last three years, 
and has actually succeeded in commanding 
the respect, if not in entirely overcoming 
the scepticism, of electrical engineers gen- 
erally. 

Theirregularities of load on power circuits, 
especially for electric traction purposes, are 
the bane of the electric railway engineer ; 
and they are too well-known and understood 
to require further mention now, except to 
classify them ; for, in reality, there are two 
kinds which must be carefully distinguished 
from each other, almost as if they consti- 
tuted distinct diseases, so to speak, requiring 
different treatment, even though they may 
appear together in the same case. We 
must, therefore, distinguish between ** vari- 
ations” and ‘‘ fluctuations” of load. I 
would use the term variation to designate 
the effect caused on the station plant by 
putting on or taking off a certain number of 
cars; and the term fluctuation to designate 
those incessant and erratic ebbs and flows of 
current which are so familiar to us all, due 
to the starting and stopping of cars, changes 
of speed, grades, .etc. The variations of 
load are defined as changes in mean or 
average rate of production for a given 
period of time: the fluctuations of load are 
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defined as changes in rate of production 
from one instant to another. The distinc- 
tion between the two will be more readily 
understood by reference to the accompany- 
ing load diagrams. 

Figs. 1 and 2 show load diagrams from 
the Minneapolis Street Railway Company’s 
station, which I have reproduced from the 
transactions of the American [nstitute of 
Electrical Engineers, my reason for selecting 
them, in preference to others, being the care 
and precision of methods followed in pre- 
paring them by the authors.* 

Fig. 3 shows a load diagram reproduced 
from a paper ou ‘‘ Electric Railroad Con- 
struction and Operation,” by C. J. Field.+ 

These figures can be compared with Figs. 
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4 and 5, which show load diagrams of an 
incandescent lighting station. 

Taking the lighting station diagram in Fig. 
5, which more nearly represents the usual 
condition of affairs in lighting stations, it is 
seen that the momentary irregularities (or 
fluctuations) are trivial in comparison with 
the changes (variations) of load from hour 
to hour or from one part of the day to 
another. In the railway plant load diagram 
we observe a series of ups and downs follow- 
ing ecacb other more or less irregularly every 
few minutes along the whole day. These 
seem like fluctuations as compared with the 
irregularities in Fig. 5. Yet if we go into 
details and magnify (see Fig. 2) the diagram 
by plotting the readings for every few 
seconds, instead of minutes, for the whole 
load and also for some of the feeders sep- 
arately, we readily see that the irregularities 
in Fig. 1 are variations by comparison with 
those in Fig. 2. However, the term fluctua- 
tion should, in my opinion, include both the 
‘“waves” and the ‘‘subwaves,” while the 
term variation should be restricted to the 
* billows.” It is proper to note that the 
waves and subwaves above mentioned are 
relatively more numerous and marked in 
smaller than in larger railway power plants. 
The greater the number of motors supplied 
from a given source the less likelihood is 
there of the load being thrown on or off in 
such large proportions. The load then 
*‘ averagesitself,” to use a current expression. 
Thus in Fig. 1, where the number of motor 
cars represented is large (about 140), the load 
from 7 A.M to 9p. M. oscillates most of the 
time between 1,000 and 1.400 horse-power, 
or 20 per cent. above and 15 per cent. below 
1,170, which is the mean power rate for the 
whole day’s run, excepting about 6 P. M., 
where u ‘‘ wave” begins, lasting a couple 
of hours, during which the load reaches 
higher points, in some cases up to 1,750 
borse-power, or about 50 per cent. more than 
the mean power for the entire day’s run. 

In Fig. 3, where the number of cars are less 
than 15, the load ranged at different times be- 
tween 80 borse-power, or about 50 per cent. 
below, to 380 horse- power, orover 100 per cent. 
above the mean load (about 170 horse-power). 
The cases are numerous where the load falls 
down to zro, orruns up to two or three 
times the average load in the course of a few 
minutes. ‘These fluctuations cost the railway 
companies money in three ways: First, 
because they involve the use of generating 
machinery of greater capacity than would 
be required if the machinery were operated 
at a constant uniform load; second, because 
the depreciation is greater; third, because 
the efticiency of the machinery is lower. 
The first two points are well understood. The 
third requires a slight analysis. The use of 
engives and dynamos greater than would be 
required for the mean load, increases the 


* “Electric Railway Motor Tests,’ by Prof. Geo. 
D. Shepardson and w. P. Burch. Transactions 
of the American Institute Electrical Engineers, 
Vol. IX, p. 579, 1892. 

_+ Read before the National Electric Light Asso- 
ciation, Montreal meeting, September. 1891. 
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percentage of energy spent in the engine and 
dynamo to overcome friction and also to 
energize the field magnets as the friction 
load and magnetizing energy (neglecting 
hysteresis and Foucault currents) must, of 
necessity, increase with the size of engine 
and dynamo. By courtesy of Mr. W. S. 
Barstow, superintendent of the Brooklyn, 
N. Y., Edison Illuminating Company, I am 
enabled to publish (Fig. 6) two curves (A, B) 
showing the percentage of the total indicated 
horse-power which can be obtained at the 
dynamo brushes under different loads. 
Curve A shows the performance of a vertical 
engine direct-connected toa pair of multipolar 
(100 kilowatt) dynamos, while curve B shows 
the performance of a high-speed engine 
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belted to two Edison (70 kilowatt) gen- 
erators; both engines being compound and 
tested as nearly as possible under identical 
conditions. These curves show that by the 
time the load has fallen 40 per cent. the 
efficiency drops very rapidly. 

Now, considering a little more closely the 
engine itself. several authorities have called 
attention to the extreme variations in steam 
consumption per indicated horse-power hour 
at various percentages of load, which is the 
real measure of the engine efficiency proper. 

Jases are not rare where the use of engines 
too large, but rendered necessary owing to 
the severe fluctuations to be compassed, have 
consumed from 10 to 15 percent moresteam 
than they would at normal constant load. 
The total loss, of course, inc]udes tbe loss in 
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advantage of its property of being able to 
‘‘ give and take” energy, and thus keep the 
load balanced and equalized at all times. 
The principle of its action is that it can be 
made to absorb energy from the circuit (or 
the dynamos) or give it back in any desired 
amount, so that absolute contro! may be had 
of the total load imposed on the generating 
machinery, independently of the rate at which 
the energy is consumed. 


USE IN LIGHTING STATIONS. 


The use which has already been made of 
the storage battery for regulating the load in 
the central stations for electric lighting ser- 
vice is quite extended. It is thougbt that a 
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brief reference to some of them will be of 
interest and utility. 

By courtesy of Mr. R. R. Bowker, vice 
president and manager of tbe Edison I)lumi- 
nating Company, of New York, and with 
the kind assistance of Mr. William L. 
Pakenham, of the Crompton-Howell Electric 
Storage Company, Limited (of London), 
your committee is enabled to reproduce two 
interesting curves, showing the performance 
of a Crompton-Howell storage battery (140 
cells, 51 plate elements), which is in use at 
the Edison Illuminating Company’s: Fifty- 
third street station. This case is detailed 
first—although it might properly come last 
—because these very curves will serve to 
make the function of the storage battery 
more evident and intelligible. Some expla- 
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of mains. Hence the load may be varied 
more or less arbitrarily at these stations, 
according to the proportion of load that the 
larger stations are desired or able to carry, 
Telephonic or telegraphic connection serves 
to keep the various stations informed of the 
conditions at the others. 

The storage battery, like the station itself, 
was installed provisionally and by way of 
experiment, as it were, without paying very 
strict attention to the size, capacity, or otber 
conditions necessary to obtain the best 
results. 

The battery is installed on the second floor 
above the engine and dynamo room, and con- 
sists of 140 cells each of about 1,000 ampere 
hours capacity, weighing some 750 pounds, 
and of about 48 inches in length, 21 inches 
in width and 15 inches in depth. 

The battery has a normal discharge rat: 
of about 200 amperes, but can be discharged, 
if necessary, at 500 amperes. The two 
curves show different applications of the 
battery. The first curve (Fig. 4) shows thie 
station record for April 22, 1893. The 
station was then running only 12 hours per 
day, or from noon to midnight. The tota! 
load of all the stations being light in the 
afternoon, the larger stations could easi!, 
take care of it; hence the only station loa‘ 
from 12to 5.45 Pp. M. was that required to 
produce only the charging current for tl. 
batteries. The plant was running at per- 
fectly constant load, as shown by the straight 
line, ab. The lightly shaded area belo: 
this line represents the current (amper 
hours) put into the battery. By 6 P.M. both 
the station machinery and the battery were 
delivering current into the mains. The 
curve, b d e fg, shows the total curren! 
The curve, c h j k g, shows the amount 
delivered by the dynamos direct; the rest, or 
the difference represented by the relativ: 
heights of the two curves at any two points 
(say / and d) was supplied from the battery 
The heavily shaded area between the two 
curves represents the amount of current put 
in by the battery. Calculation shows that 
the battery furnished about 23.2 per 
cent. of the total energy delivered to th 
mains, The maximum rate of discharg 
attained by the battery was about 27() 
amperes. Thus, in this case, we have an 
example of a battery which is used for the 
purpose, first, of giving a load to station 
machinery that would otherwise be idle; 
second, utilizing the stored energy to increase 
the rate of output of the station at the time 
of heavy load, which would otherwise 
necessitate greater dynamo capacity. In 
the second curve, five months later, the 
conditions bave been changed. In the first 
place the station output has increased 
greatly, being now about 2.9 times greater, 
and it is also continuous; 7. ¢., instead of 
delivering current into the mains only from 
6 to 11.45 p. m.. as in the first case, the 
current is now delivered continuously, at 
varying rates represented by the curve a b « 
ec’ fg. Thestation now runs from 8 A. M 
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the engine cylinder as well as that due to 
mere friction. If the steam consumption is, 
say, 20 per cent. greater than it should be 
per average indicated horse-power, and if 
the engine and dynamo utilize 15 per cent. 
less of the indicated power than they would 
if of more suitable size and running under 
better conditions, the net efficiency will be 
the product of these two factors; or we 
might say in that case that only about seven- 
tenths of the steam is utilized, This means 
that if the same steam could be properly 
utilized it would do some 40 per cent. more 
work. 

It is for the purpose of better utilizing and 
economizing this power that the storage bat- 
tery is proposed to be used, by taking 


nations should be made regarding the con- 
ditions of the case. This (Fifty-third street) 
station is one of the supplemental pro- 
visional stations, as it were, that the com- 
pany has built in various parts of the city to 
help its larger stations (Thirty-ninth street, 
etc.), in supplying the rapidly increasing 
demand for current. These stations, at first 
comparatively small in capacity, gradually 
develop, and eventually become large sta- 
tions, when the patronage justifies. Their 
chief function is to relieve the other stations 
at the hours of heavy load, by delivering 
into the mains a certain amount of current 
that would otherwise bave to come, and at 
greater loss or ‘‘ drop,” from one or another 
of the stations connecting with the network 


one day to about 2 A. M. the next day, o! 
18 hours. When it starts at 8 a. Mm. it 
carries a two-fold load; first. the regular 
load allotted to this station, shown by the 
curve, cc’ c” e, and second, in addition, the 
load represented by the curve, d d’ d’ e, 
which is the current absorbed by the bat- 
teries in charging. It is to be noted that the 
total load is much more uniform than if the 
station were feeding into the mains alone, 
for the extremes of current fluctuations 
shown by the curve, d d’ d" e, represent 4 
total variation of only 80 amperes on an 
average load of 850, or less than nine and 
one-half per cent. 

I have been informed within the last few 
days by Mr. Pakenham, that the battery is 
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now being made to play an additional part 
of some interest. The maximum load (/) 
has increased to such a point that the station 
plant is no longer adequate, and, conse- 
quently, the battery is put on to ‘“‘cap” the 
summit of the load and supply the excess of 
current required above the capacity of the 
iynamos. When the load begins to fall off 
about midnight) a part of the plant is shut 
down; but since the load is still to heavy for 
ibe other dycamos, the batteries again serve 
to supply the excess (from g toh). — 
There is only one other case in this coun- 
iry, namely, the Edison station at German- 
town, Pa., where storage batteries are used 
is load equalizers. The total capacity there 
. of about 1,000 ampere hours, made up of 
veral series of small cells connected in 
nultiple. The battery is charged during the 
x or seven early morning hours when the 
itside load is very light. It stands idle 
uring the heavy load in the evening, and is 
ischarged to carry the load when the plant 
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less than eight stations supplying current 
for lighting in which storage batteries are 
depended upon for part or the whole of the 
load carried. The aggregate actual capacity 
of these stations is some 200,000 lights (16 
candle-power). In many cases the batteries 
are not located in the generating station, but 
at sub-stations suitably located with refer- 
ence to the consumers. The charging current 
is sent to the batteries at high potential, 
several sub-stations being joined in series for 
the purpose of charging. 

In Paris there are some 20 or 30 such sub- 
stations located in various parts of one 
section of the city, and all charged from the 
same central station. 

In the ‘‘ Edison section” of the city an 
interesting application is made of a large 
(2,800 ampere hours) battery, which is 
located at a point somewhat distant from 
the central station, and connected with the 
mains from which it is charged at those 
hours when the load is light, by taking 
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s down. In this case the battery saves 
t xpense of running the plant during the 
per od of small load. Additional capacity 
is -ontemplated by the company and will 
pr ably be put in this Winter. 

\ large battery is being installed at the 
Central Edison station in Boston. This 
battery, of German manufacture (Tudor), 
will be by far the largest in this country, the 
Celis being over twice the size and capacity 
of the battery of those in the Fifty-tbird street 
(New York) station referred to above. Its 
adoption was decided upon after a special 
Study made of the use of storage batteries 
in European central stations by Mr. C. L 
Edgar, the superintendent of the company. 
The Brooklyn (N. Y.) Edison station has 
se in contemplation the use of a similar 
yatlery, 

[tisin Europe, however, that the use of 
the storage battery in central stations has 
made the most headway. 

In the city of London alone there are no 


curreot from the mains themselves; the 
potential being regulated by means of a 
continuous current transformer. In this 
way a considerable amount of energy can be 
sent at a low rate, and, therefore, at small 
loss or drop of potential. This energy is 
used for maintaining the pressuré in that 
portion of the mains, and for delivering a 
certain amount of current which would 
otherwise have to come from the station 
over heavily loaded feeders (in the busy 
hours), and at greater loss of potential. 
Thus the battery, in this case, saves the 
cost of larger feeders, while it also furnishes 
a load for the hours of small Joad. 

This plan suggests itself as of possible 
service in electric railway systems covering 
a large area of territory all fed from a 
single central station. The batteries could 
be located at distant points, or at such 
points as would give the best distribution of 
current to the trolley lines with the least 
expensive line work. The station machinery 


would then virtually work at constant load 
to feed the batteries, which latter would sup- 
ply the power needed for the car motors. In 
this way not only would an economy in the 
cost of conductors be effected, but there 
would be more uniformity of potential all 
over the system. 

The city of Toulouse, France, affords 
another interesting case of the use of storage 
batteries at sub-stations fed from a central 
stativun, operated by water-power (320 horse- 
power). In this case the feeders would not 
be sufficient in size to carry the whole cur- 
rent supplied direct from the station. At 
the hours of full load the batteries in the 
sub-stations discharge into the mains, thus 
obviating the transfer of current at the 
increased drop due to full load, and increas- 
ing the plant output. As soon as the load 
falls off and there is power to spare, one of 
the feeders is isolated from the system and 
used for feeding the charging current to the 
batteries. 

The steadying influence exerted on the 
potential, by the use of a storage battery, is 
clearly shown by the record of a registering 
potential indicator, shown in Fig. 7. This 
record was taken at the central station, 
Lyons, France, where a storage battery is 
used in connection with the generating plant. 

The vertical distances indicate volts. It is 
seen that from ato d, or from 3to7 P. M., 
when the battery was disconnected, the 
potential shows considerable irregularity. 
At7P.™M., when the heavy loads come on, 
the battery is put into use to supplement 
the dynamos, and it remains in circuit until 
11.45 p.m. The station current, which is 
supplied to several concert halls, theatres, 
etc., varies anywhere from 1,200 to 1,400 
amperes (of which the battery furnishes 100 
to 200), and yet the pressure for this period 
of the run is absolutely constant, as indi- 
cated by the straight line from d toc, thus 
showing the equalizing influence which the 
battery exerts upon the circuit. 

The following table gives some additional 
stations where storage batteries are used, 
with various data relating to them; the 
source of information being indicated by foot 
note in each case: 
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* K. Hedges Continental Electric Light Central 
Stations. 

+ Electrical Review, London, April 21, 1893. 

¢ Electrical Review, London, May 12, 1883. 

§ L’ Industrie Elect., August 25, 1893, page 581. 


The Hanover (Germany) station is the only 
one of which all the data under the various 
heads could be obtained. It is to be 
regretted that the corresponding data could 
not be obtained for all the others, as the 
information conveyed would be valuable to 
engineers. The Hanover station, to which 
reference will be made further, is an inter- 
esting case, from the fact that it is compara- 
tively large and has been in operation several 
years. 

Mr. Pakenham has kindly given me a list 
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of some 16 stations in England alone using 
the Crompton-Howell battery with an aggre- 
gate capacity of some 900 kilowatt hours. 
There are also other stationsin France, Italy, 
Austria and England, some of them large 
and of great interest, where storage batteries 
are used as regulators. No attempt was 
made by your committee to secure a com- 
prehensive statistical list of them all, as it 
was thought that those cited would suffice to 
establish thoroughly the fact that the use of 
storage batteries is no longer an experiment 
confined toa few isolated central stations. 
These stations include cases where steam 
engines, gas engines and water-power are 
used. 
BATTERIES USED. 

The data which your committee has been 
able to obtain regarding the storage batteries 
used in the applications just noted, are not 
as full and complete as could have been 
wished. Even some of those promised have 
not yet been received. However, enough 
information has been collected to demon- 
strate the fact that there is a wide difference 
and distinction between the storage batteries 
used for these applicationsand the storage bat- 
teries with which the American street railway 
engineer and manager are familiar. The 
experience had in America with storage bat- 
teries would naturally lead one to expect 
that very radical improvements would be 
necessary to render these extended applica- 
tions feasible and successful. 

The close study and analysis of the evolu- 
tion which tte storage battery has undergone 
under European auspicesindicates, however, 
no evidence of any great radical departure in 
principle or construction. The results 
attained seemed rather to be the fruit of a 
thorough comprehensive study and apprecia- 
tion of the requirements of the cases where 
they are to be used, of the limitations of the 
batteries themselves, and of the conditions 
requisite to make their employment success- 
ful. It must be admitted that the conditions 
are eminently more favorable in the case of 
stationary batteries than in the case of porta- 
ble or of traction batteries to be carried by 
the cars themselves; for the limitations of 
size and weight in relation to capacity are 
not serious or do not exist at all, to say 
nothing of the advantages realized in other 
respects. It is recognized, as a condition of 
success by the Europeans, that too much 
must not be expected in these respects, as too 
frequently has been the case, and that the 
principal objects to attain are long life and 
high efficiency,even at the expense of in- 
creased first cost. Instead of attempting to 
obtain 10 ampere hours per pound of battery 
element, the manufacturer limits himself to 
two, three, or at most, four. This makes a 
greater proportion of grid or frame to active 
material ; but it also adds to the solidity and 
endurance of the battery. 

Tue Planté process of formation and its 
modifications would seem to bave proven 
itself superior to the pasting or Faure pro- 
cess, if one can make a criterion of the fact 
that at least nine-tenths of the aggregate of 
the central station batteries used are of the 
Planté type, or some modification thereof. 
The Planté batteries are conceded to be, 
usually, of lower capacity per pound; but 
on the otber hand they have the advantage 
of being able to carry heavier rates of charge 
or discharge. The battery plates are made 
of much larger size than usually made in 
this country, and only a few sizes (often 
only one) are made ; the various capacities 
of cells being made up by adding the 
requisite number of plates. This simplifies 
the matter of extension. The cells, usually 
made of tarred wood lined with lead, may 
be provided larger than at first necessary ; 
and, as required, more plates can be added 
to each element to increase its capacity. 
The practice of coupling separate groups 
in multiple is not much followed, and in 
fact is usually condemned, although there is 
no reason why it should nut succeed when 
suitable means are provided to insure pro- 
portional action in all the groups at all 
times. 

Capacity.—There is probably no storage 
battery cell on the market of American man- 
ufacture having as much capacity as 500 
ampere hours. In Europe they can be pro- 
cured up to 5,000 ampere hours capacity. 
A cell of the latter capacity, weighing com- 
plete some 4,750 pounds, size about 36x3¥ 
inches, height about 40 inches, gives an idea 
of the scale on which the use of storage bat- 
teries in European central stations is carried 
on. It may be added that a further idea of 
the scale of operation is obtained by examin- 
ing the plans of central stations, such as that 
of Hanover, where a separate building, with 
four floors about 70x35 feet, is reserved for 
the storage batteries. The capacity of the 
batteries is rated on a more scientific and 
rational basis than has been the custom in 
this country. It being a well-known fact 
that the capacity is lower when the discharge 
rate is increased, the practice is adopted of 
giving the capacities which the same cell 
will give under different rates. 

To illustrate this, a series of curves have 
been prepared, which are produced in Fig, 
8, showing the capacities of various sizes of 
the Tudor batteries, made at Hagen, 
Westphalia. Each curve refers to one size 
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of battery. The upper end of each curve 
gives, on the horizontal scale, the capacity 
of the corresponding size when discharged 
at such a rate that its whole capacity is 
utilized in 10 hours. The lower end gives 
the capacity for three hours’ discharge. The 


intermediate points give the capacities at 
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concordant. It will be found that the per- 
centages calculated, for any size of cell, 
from the curves in Fig. 8, will fal] on or 
near the line Ain Fig. 9. Hence, by bear- 


ing in mind the percentage for any rate of 
discharge the capacity of any size at this rate 
can be calculated. 





Fic. 4.—Use or SroraGeE BatTeRIES.—LOAD DIAGRAM OF INCANDESCENT 
LIGHTING STATION. 


other rates (3, 4, 5, 6, etc., hours). The rate 
which is usually adopted asa general basis 
of comparison, estimates, etc., is that of the 
seven-hour discharge, the corresponding 
capacities being obtained from the point 
where the curves cross the seven-hour line, 
which is shown thicker than the other lines. 


A 


MINATINVG CO. 


Bass 


In the diagram (Fig. 9a) the same curve 
as A is plotted out (A) on a smaller scale of 
percentages. Another curve is also added, 
showing the percentages of capacity of the 
Crompton-Howell battery. While either 
battery may be discharged at rates up to 
nearly full short circuit in emergency, the 
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These batteries are all made from ‘“ unit 
plates” of like size and capacity and, as 
might be expected, the batteries have the 
same percentage of normal capacity for all 
sizes of cells. 

The curve in Fig. 9 shows these percent- 
In the diagram the 


ages for varying rates. 


ofHP at Dyname Brushes 


“40 


Total indicated Horse-Fower of Engine, 





STATION. 


Tudor battery is not guaranteed for any 
discharge rate faster than three hours. The 
Crompton- Howell battery, however, may be 
discharged in an hour. The capacity of the 
latter it is seen, falls to about 50 per cent. 
on one hour discharge. Such extreme rates 
are not, therefore, to be recommended, and 


Fic. 6.—UsE oF SToRAGE BATTERIES.—CURVES SHOWING HorsE PowER 


PERCEN 


seven-hour discharge is assumed to give full 
capacity (or 100 per cent.). Ifthe battery 
be discharged faster the capacity is less than 
usual (100 per cent.); if slower it is more. 
The two curves, A, B, relate to the same 
values, from data obtained from distinct 
sources; the results being, as seen, fairly 
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their use is limited to emergencies, where 
they are often of the greatest value. The 
ability to increase the rate of delivery 100 
to 500 per cent. in case of emergency is 
indeed one of the qualities which recom- 
mends the storage battery for central sta- 
tions, as there is no other generating outfit 


that can possibly approximate such extreme 
rates. In such eases the convenience is of 
far greater moment than the efficiency of 
the device. 

The term capacity, as applied to a storage 
battery, really denotes the total quantity of 
energy which the battery can deliver, and 
must not be confounded with the term capac- 


ity as applied toa dynamo, which denotes 


the rate of delivery. The battery capacity, 
although designated usually in ampere hours, 
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At Lyons, for a period of one month, the 
efficiency obtained by measuring with a watt 
meter the energy spent in charging, and the 
energy drawn out from the battery was over 
35 per cent. In Hanover the efficiency of 
the battery for one entire year, measured the 
same way, was 78.4 per cent. At Dessau 
(Germany) the efficiency for a year was 78 
per cent. In the Fifty-third street station 
the watt hour efficiency has been over 85 
per cent., the percentage which was guaran- 
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may also be designated in kilowatt bours, 
which is the product of the capacity (ampere 
hours) by the average voltage during the dis- 
charge divided by 1,000. 

Efficiency.—This should not be confounded 
with the capacity. 

If the values for ampere hours in Fig. 9 
were replaced by the watt hours, the result- 
ing curves would show the percentages of 
efficiency. The efficiency involves the loss 
in voltage as well as of current quantity, for 
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teed by the Crompton-Howell Company. 

It is conceded by all authorities that an 
efficiency of 75 per cent. can be expected of 
such batteries, and that under normal condi- 
tions it may reach 80 per cent., or more. 

It is proper to distinguish between the 
station efficiency and the battery efficiency, 
for a battery loss of 25 per cent. does 
not necessarily mean a Joss of 25 per cent. 
of the whole power. If the battery, 
as in most cases, supplies only one-fourth, 
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it is well-known that the voltage is reduced 
as the rate of discharge increases. Your 
committee could not procure sufficient data 
to prepare such efficiency curves from. 
However, as the variation in voltage is slight 
in comparison with that in ampere hours, at 
different rates, the efficiency percentage 
curve would resemble and approximate 
closely to the capacity percentage curves in 
Fig. 9. The curve for the Crompton-Howell 
battery would, however, show some improve- 
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or less, of the whole output (in watt 
hours), it is that portion alone which the loss 
of the battery affects. Even in Hanover, 
where the proportion of the battery output 
is comparatively high (53.6 per cent. of the 
whole), the total loss entailed by the battery 
is only 9.4 per cent. of the whole energy 
produced by the plant. 

Initial Cost.—Your committee bas found 
it very difficult to secure complete data as to 
the initial cost of central station batteries. 
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Fig. 9.—Use or STorAGE BATTERIZES.—PERCENTAGES FOR VARYING RATES OF 
Tupor BATTERIES. 


ment as compared with the Tudor curve, 
owing to its smaller loss of voltage at all 
rates of discharge. 

Your committee, however, thinks that the 
most satisfactory report on this point is to 
refer to the results obtained in actual practice 
covering long periods. 


The cost is relatively greater for small 
cells than for larger ones, since the cost of 
the containing vessel and of setting up the 
cell does not decrease with the size. 

In Fig. 10 the curve A, shows for the 
different sizes the list costs per kilowatt 
hour capacity of Tudor batteries, f. 0. b., 
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at the works, including packing. The 
discount allowed could not be ascertained 
with precision. The curve, B, shows the 
cost of Crompton-Howell batteries, erected, 
in London (the cost of erection being about 
10 per cent.). The curve, C, is the same 
cost, with 20 per cent. added, which is esti- 
mated to be the approximate cost, delivered 
and erected, in New York. The dotted 
average curve, D, is added _ for convenience 
of comparison with A. The irregularities 
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ELECTRICAL REVIEW 


with the way storage battery installations 
have been usually treated in this country. 
This may, and doubtless does, account in 
part for the difference in results. obtained. 
Great care is taken to have the battery per- 
fectly insulated, and to see that the plates 
are equally spaced, equally formed and 
equally active. The purity of the water 
and of the acid used is carefully watched, 
the strength and quantity of solution is care- 
fully regulated, and, finally, care is taken 
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Fig. 94.—UskE oF STORAGE BATTERTES.—SIMILAR CURVE TO Fie, 9. 


n the curves, B. C, are due to the transition 
from one type of plate, and also to the cost 
of containing vessels, which varies irregu- 
larly. 

The Electric Storage Battery Company, of 
Philadelphia, which is about to put on the 
market some large central station cells (up 
to four kilowatt hours) of a type already 

1 extensive use in France, informs me that 
t expects to reduce the cost to $25, f. 0. b., 
per kilowatt hour capacity. The total cost, 
erected, would be from $30 to $35, according 
to distance, etc. The cost of imported 
batteries, erected, would probably range, 

ccording to size, from $40 to $65, at the 
present time. 

Vaintenance.—The maintenance is gener- 
illy guaranteed by the manufacturer for a 
fixed annual percentage. At first this per- 
centage was as high as 10 percent. It was 
found, however, as the result of improve- 

ients, that this percentage could be reduced 
safely. The present ruling cost of mainte- 
nange is about five per cent. per annum for 
i 10 year guarantee. In every case it is 
stipulated that the battery will be put in 
is good condition at the end of the 10 years 
s when first installed. 

Mr. W. 8S. Barstow, superintendent of the 
Brooklyn Edison station, who visited several 
yattery stations in Europe, has informed me 
hat in some instances the lighting company 

is found that it could itself undertake the 

aintenance, and effect a saving, which 
ict he was allowed to verify by access to 
he accounts, the cost being in some Cases as 

)w as four per cent. for a period of several 

eats. The Tudor battery, installed in the 
Edison section (Paris) referred to, is stated 

be under a 10 year guarantee at 3.5 per 
ent. per annum. Mr. Pakenham has 
iven me figures for some Crompton- 
lowell installations, where the cost of 
iintenance was only about four per cent. 
here being no instance of a storage battery 
ised in railway stations, the cost of main- 
nance under the conditions which obtain 
re, Cannot be ascertained, and can only 
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Cost of Battery ,«n dollars per 
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SIZE or 


that the battery is properly and fully charged. 
Some form of watt or coulomb meter is 
always used as a means of determining the 
efficiency, and often as a means of _con- 
trolling the amount of charge to be put in. 

The information which your committee 
has gathered on this point, from all sources, 
seems to warrant the conclusion that storage 
batteries require attention, not necessarily 
extensive or expensive, but regulated or sys- 
tematic attention. 

Service Performed.—It has been shown by 
the above examples that storage batteries 
can be adapted to various purposes in cen- 
tral stations or sub-stations. The primary 
reason for their use is, of course, the pos- 
sible gain to be obtained through them. 
This gain may consist in a saving of initial 
cost of labor or of power, or it may take the 
form of an increased revenue that could not 
be obtained otherwise. 

The saving in initial cost is often the prin- 
cipal object aimed at. In places where the 
load comes on rapidly at certain hours, 
reaches a very high value for a short time, 
and again quickly drops down to a low 
point (somewhat as in Fig. 5) the dynamo 
capacity will be taxed to its utmost fora 
short period and most of it will be idle the 
rest of the time, while even the portion kept 
running may be so under loaded as to impair 
its efficiency greatly. In the case of direct- 
coupled dynamos, now being adopted exten- 
sively, the reduction of efficiency at light 
loads is much more serious. (Compare 
curves A, B, Fig. 6.) In such cases it often 
turns out cheaper to use a smaller generating 
capacity and introduce a storage battery, 
which serves the double purpose first, of 
giving a load to the dynamos when the con- 
sumption is light, thus keeping the machin- 
ery at its highest efficiency and earning 
capacity; second, of supplementing the 
machinery when the load begins to rise above 
the capacity of the machinery. 

In the case of a lighting station using 
underground conductors, which are usually 
expensive, the saving in initial cost some- 
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’e conjectured. It would appear, from 
/nsideration of the new conditions involved, 
that the depreciation must necessarily be 
greater; and that not less than 1216 per 
cent, or even 15 per cent. should be taken 
provisionally as the estimated cost of battery 
maintenance in railway power stations. 
Conditions of Use—Your committee has 
noted in every case investigated, a scrupu- 
lous attention to details, large and small, of 
the installation of the batteries, and of their 
care and treatment, which contrasts greatly 


times becomes a very important considera- 
tion. These sub-stations, containing batteries, 
then answer a useful purpose. If the 
energy is produced and sent to the distant 
point just asit is consumed, it is clear that 
the feeders must be proportioned for a given 
“drop” at the highest load, and every change 
of load will change the drop. On the con- 
trary, if the energy can be produced and 
sent ahead and stored near the point of 
consumption, a much smaller feeder will 
answer the purpose, and the longer the time 


taken in sending the supply the smaller the 
rate is, and, consequently, the smaller the 
feeder may be. Incidentally, the battery 
serves, just as before, to give a load f the 
station during the hours of light load. It 
also serves to equalize the pressure of the 
mains in its neighborhood. The saving of 
labor is, in some cases, an important consid- 
eration. There are many cases, such as at 
Kensington Court sub-statiop, in London, 
where the plant is shut down, the station 
locked up and the load taken care of entirely 
by the storage battery, for several hours 
(about six in this case). 

The gain from increase revenue, by the 
use of storage batteries, is effected in cases 
where the supply of power is continuous 
but limited, usually water-power, but also 
in the case of gas engines which, it may be 
said, by the way, are coming into use in 
central stations in Europe, particularly in 
Germany. In the case of water-power, the 
storage battery enables the power of the 
whole 24 hours to be prepared so as to be 
ready for delivery during the comparatively 
short period of full load, if desired. 

In all of the above cases, the cost, effi- 
ciency, depreciation, etc., of the battery, on 
the one hand, and the value of the benefit to 
be derived must be carefully weighed, in 
order to determine the relative size, etc., of 
battery that is best suited for the purpose, it 
being evident that where power costs little, 
the loss in the battery, for instance, is of 
less consequence than where power is 
expensive. 

APPLICATION TO ELECTRIC RAILWAY POWER 
STATIONS. 


The abundant evidence which your com- 
mittee finds of the usefulness of storage 
batteries in central stations for electric light- 
ing, makes it uatural to presume that they 
can also render good service in electric rail- 
way power stations. Your committee had 
hoped to be able to present at this meeting 
some practical results tending to show 
whether or not this presumption be war- 
ranted, but no amount of argument or per- 
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Crompton (of the Crompton-Howell Com- 
pany), has given the name of load factor. 
f, in Fig. 1, we take the dotted line to 
represent the mean or average load at which 
the plant, when worked constantly for the 
total run, would develop the same total 
amount of energy that is represented by the 
load curve itself; andif we draw another 
line higher across the diagram, to represent 
the mean or average load which the station 
plant could carry, when worked for the 
whole run at its full normal capacity, then 
the ratio of the height of the first line to the 
height of the second line is the ‘‘load factor,” 
or the relative proportion of the actual out- 
put to the possible output or earning 
capacity of the station. 

If in Fig. 1 we take 2,200 horse-power as 
the total capacity of the station (although it 
is in reality higher in Minneapolis), then, 
since the mean load (a 4) is 1,168 horse- 
power, we find for the load factor the value 
of 53.2 per cent., which, translated into 
business language, means that the plant has 
only 53.2 per cent, of the earning power it 
ought to have for its size and for the interest 
and depreciation which has to be paid for it 
perannum. The smaller the power station, 
as a rule, the smaller this load factor, and, 
consequently, the greater the proportion of 
“idle” capital investment. This is not the 
worst feature of the situation, however. 
The loss of economy entailed in running 
machinery af lower capacity, which is not 
notable even when said light loads are con- 
stant, becomes serious when they are also 
fluctuating to the extent that obtains in rail- 
way plants. Under those conditions the 
engine is not quietiy, but openly, ‘“‘knocking 
down” on the coal pile, so to speak, 

(To be continued.) 





NEWS NOTES. 
Russellville, Ky., is to have an electric 
light plant. 
The Blue Springs, Neb., electric light 
plant is rapidly approaching completion. 
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suasion has availed with the street railway 
managers who were approached, so great is 
the disrepute into which the storage battery 
has fallen in this country. 

The object aimed at is the same in this 
case as in lighting stations—economy, especi- 
ally of initial cost and of power. The 
conditions which the storage battery must 
meet, however, are scarcely the same ; they 
even vary considerably in different cases, 
especially according to the size of plant. 
The problem is to determine what the power 
will cost with and without the use of a 
storage battery in anycase. The initial cost 
of the storage battery will primarily depend 
upon two things: First, the total maximum 
quantity of energy it will ever be called 
upon to deliver, ¢.e., its storage capacity, say, 
in kilowatt hours; and second, the maxi- 
mum rate taken iv any convenient unit, 
say kilowatts, at which the energy will be 
put in or drawn out. Sometimes one of 
these factors, sometimes the other alone, and 
sometimes both together, will influence the 
size of battery to be used for a given case. 
Your committee has found it convenient 
to designate these as the ‘‘ battery factors,” 
calling the first the battery ‘‘ quantity 
factor” and the second the battery *‘ rate 
factor,” in which case they are expressed as 
ratios. Thus the quantity factor is defined 
as the ratio of the watt hours of energy to 
be drawn from by the battery to the total 
watt hours to be furnished to the (trolley) 
circuits under maximum conditions, while 
the rate factor is defined as the ratio of the 
amperes to be furnished by the battery to 
the total amperes, also under maximum 
conditions. 

There are also other ‘‘factors” to be con- 
sidered, the station factors, a most important 
one among which is that to which an emi- 
nent English electrical engineer, Mr. R. E. 


‘ 


Valley Junction, Ia., will have an electric 
light plant soon. This will be a great boom 
to the town. 


Bids are being received for a dynamo house 
to be erected on the Girard College grounds 
in Philadelphia. 


Work has commenced on the Toronto and 
Richmond Hill, Ont., Electric Railway. 
The contract calls for this work to be com- 
pleted by December 15. 


The new building for the electric lighting 
plant at North Attleboro, Mass., is progress- 
ing rapidly, the foundations and a part of 
the brick walls being up. 


The Edison Electric Illuminating Com- 
pany, of Boston, has declared a quarterly 
dividend of two per cent., payable Novem- 
ber 1, to stock of record to-day. 


A corporate charter has been granted by 
the State of New York to the Buffalo and 
Niagara Falls Electric Railway Company, 
with a capital of $1,000,000. The stock- 
holders organized last week in New York by 
the election of the following officers: Presi- 
dent, W. C. Ely, of Niagara Falls; vice- 
president and general manager, J. A. 
Powers, of Lansingburgh, N. Y.; treasurer, 
Frederick Swift, of New York. Next 
Spring the company propose to build and 
operate an electric trolley railway between 
Buffalo and Nigarara Falls. The road will 
be 20 miles in length, connecting with other 
roads with which traffic arrangements have 
been made. The syndicate was organized 
by Mr. Powers. 
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Mr. J. E. Talbot, until recently connected 
with the engineering department of the Fort 
Wayne Electric Company, has located in 
Boston and announces that he will issue 


during December the first number of an 
electrical monthly magazine to be called 
Elektron, ‘‘devoted to electricity and its 
allied interests, in their scientific and practi- 
cal aspects.” 


The recent financial stress has taught 
lessons of importance to many classes of 
people, including the electrical fraternity. 
The question of ‘‘economy”’ has always 
been a prime one in matters electrical, but 
the living object lesson of the past few 
months has given it more of a personal turn 
than it ever “before possessed. ‘‘ Live and 
learn” isa good motto, especially when it 
may be coupled with that other one: ‘* Out 
of evil may come good.” 





CARTER HARRISON ON 
ELECTRICITY. 

The sad death, by assassination, of Mayor 
Carter Henry Harrison, of Chicago, doubt- 
less caused a shock to many of the 
readers of the ELecTRIcAL REVIEW who 
met him at the organization of the National 
Electric Light Association, at Chicago, on 
February 25, 1885. Mr. Harrison had a 
large number of acquaintances in the elec- 
trical field. Mr. Wm. A. Hovey, of the 
ELECTRICAL REVIEW, it will be remembered, 
called to order the first meeting of the 
National Electric Light Association, and 
explained its objects on the date mentioned. 
At 2 o’clock in the afternoon of the same 
day Mayor Harrison welcomed the conven- 
tion to Chicago in the most felicitous man- 
ner. He boped that out of its deliberations 
would come more light, and said that the 
electric light representatives had to deal with 
the most subtle of fluids. Continuing, Mr. 
Harrison said in reference to electricity. 

‘‘It is the greatest agency handled by 
mav. No man knows its power, but that 
should not discourage you. Electricity is 
the breath of the Deity. It is all-powerful, 
yet harmless when not too contracted. It is 
for you to work it so that it may be harm- 
less. It is a giant force, powerful enough 
to rend the ancient oak and melt down the 
granite of ages, yet in the incandescent light 
it is made as soft as the down on a woman’s 
cheek, while in her glossy tresses it arouses 
a spark, even if it does not generate one.” 

Mr. Harrison was a man of education, 
culture, refinement and literary attainments. 
He had traveled all over the civilized world. 
His magnetic personality and plain, unaf- 
fected, sturdy manner gave him a hold on 
the people as agreeable to them as it was 
flattering to him. No one can estimate the 
value of his services to the World’s Fair, and 
Chicago could ill afford to lose him. 


THE LATE 


THE POSSIBILITIES OF LIQUEFIED 
OXYGEN. 


Prof. James Dewar, who has recently 
been making many profound experiments— 
experiments promising great results and 
realizing wonderful truths in connection 
with the liquefaction of refractory gases, 
has shown to the electrical as well as to the 
chemical world, that oxygen, liquefied at 
enormous pressures and at almost extreme 
cold, is practically a new element as regards 
the possibilities attached to its employment 
in the twin sciences. 

His work has been conducted in a historical 
laboratory in which the greatest scientists 
held converse with nature and her mys- 
teries. Sir Humphrey Davy, Michael Faraday 
and Dr. Thomas Young here made all their 
great discoveries of the fundamental facts 
and laws, in chemistry and electricity. Of 
Faraday it can be said that no one of his 
facts which he published to the world has 
been refuted, and no one of the many laws 
established by him has proven false or mis- 
leading. With such an example then, is it 
any wonder that Professor Dewar, who has 
continued in the line of work followed by 
his great predecessor, should have an incen- 
tive to produce great results ? 

With atemperature of 229° F., produced 
by the evaporation of ethylene and a press- 
ure of 750 pounds to the square inch, the 
professor has succeeded in liquefying oxy- 
gen. This liquefied gas, which is of a pale 
blue color, possesses remarkable properties, 
and in a highly interesting article by Mr. J. 
W. Dam, syndicated by S. 8S. McClure, the 
following facts in connection with its elec- 
trical properties are, together with a number 
of wonderful chemical experiments, vividly 
described. 

The professor poured a little of the lique- 
fied oxygen into a flat cup of rock salt and 
placed this between the poles of an electro- 
magnet, the one which Faraday used. 

The boiling liquid, the moment that the 
circuit was complete, flew to the two termi- 
nals en masse, and clung there, still boiling 
away rapidly on the two points. A piece of 
cotton wool, soaked in the liquid, was held 
closely to one of the points until all the 
oxygen had been sucked out of it, when it 
hung suspended between them. 

Liquid oxygen has a magnetic property, 
which is about 1,000 as compared with 
1,000,000, the magnetic property of iron, 
It is a non-conductor of electricity, and a 
spark one-tenth of a millimeter long, from a 
coil machine, which would give a long spark 
in the air, would not pass through the 
liquid. It gave a flash, now and then, as a 
bubble of oxygen vapor came between the 
terminals. 

Further on, the writer states: ‘‘The pro- 
fessor obtains 20 per cent. of ozone from 
liquid oxygen by electrical stimulation, the 
ozone being of a very dark blue color, as 
dark as concentrated indigo. It is highly 
unstable, a beam of light having caused it 
to explode on one occasion, and its study, 
even in small quantities, requires all the deli- 
cacy of manipulation, which is one of the 
special directions in which Professor Dewar, 
as a chemist, occupies the foremost rank.” 

‘* As we approach the zero point of abso- 
lute temperature,” says the professor, ‘‘ we 
seem to be nearing what I only call the 
death of matter. Pure metals undergo 
molecular changes, which cannot yet be 
defined, but which entirely alter their 
characteristics as we know them. Tensile 
strength, electrical resistance, in fact, the 
whole character of the metal. At 200° F., 
strange to say, iron becomes as good an 
electrical conductor as copper, while it is 
more than probable that at the zero of 
absolute temperature, if not before, the elec- 
trical resistance of all metals reaches its zero 
point.” 

That its discovery will be a key to many 
unsolved problems in electricity, in matter, 
in light, and the great inscrutable mystery 
of life itself, is not to be doubted. A key to 
the vast storehouse of future electrical 
inventions has been obtained in this liquefied 
oxygen. Who knows what the storehouse 
will contain when the door is opened ? 





Vol. 283—No. 11 


LETTERS FROM A LABORATORY.— 
LXIX., 


BY JULIAN A. MOSES, 


We have ceased to comment on the almost 
limitless number of applications of electricity 
to science, domestic economy and art. The 
least that can be said of them is that they are 
possessed of vast possibilities. Few have 
dared to say that itis impossible for elec- 
tricity to be applied in such and such cases. 
It would be very unwise for anyone to set 
himself up as a prophet of evil, and to pre- 
sume to foretell difficulties which may never 
arise or impossibilities which may never 
exist as such. 

There is nothing of service to human kind 
whose use cannot be abused, and electricity 
is no exception to thisrule. Its applications 
may be for the domestic benefit of civiliza- 
tion, or it may be employed to cater to the 
whims and pleasures of a select few, who, 
by their superiority, from a pecuniary point 
of view, are able to afford themselves enjoy- 
ment through the applications of electricity 
to art and artistic decorations. It should be 
considered fortunate that the expenditure of 
these large amounts for architectural illumi- 
nation not only benefit the manufacturer, 
but also the public, who have now been 
educated to such a point that they can appre- 
ciate the beauties of modern civilization. 

A new industry has grown with the 
accumulations of electrical inventions and to 
which might be applied the term electro- 
pyrotechny ; in other words, electrical fire- 
works. 

Ever these fire-works may be divided 
into two classes : Accidental and intentional: 
of the former, nothing can be said in favor 
of them, for they are simply the result of 
gross and unwarranted carelessness or mis- 
management; of the latter, iican be said 
that, while great sums have been used for 
them, benefits have accrued. 

As a form of startling advertisement 
nothing could be more striking, and well do 
they repay the cost of installation and main- 
tenance. The advent of the search-light 
presented to the advertiser and the architect 
a means of producing wonderful effects. 
What could be imagined more beautiful 
than the irridescent commingling of hues as 
seen in the electrically illuminated fountain? 

Incandescent lighting has given an 
impetus to architecture; scarcely any new 
buildings or monuments upon their opening 
or unveiling become introduced to the 
public without what has now come to kk 
the usual electrical illumination. Few largé 
buildings recently constructed are without 
anisolated plant, hence the facilities offered. 

The advantage which this electro-pyro- 
techny possesses over the old, though stil! 
existing, pyrotechny is that while the latter 
once exhibited perishes and becomes useless, 
the materials used in the former may be 
dismounted and put to other, perhaps 
different, use. 

Beyond a doubt more fire-works are used 
on memorable days of celebration than on 
all the other days of the year put together. 
With electrical illuminations the decorations 
are distributed rather evenly throughout th« 
four seasons, and in several cases, the sup 
posed temporary illumination has given such 
satisfaction that the fixtures have been 
allowed to remain and have become a per- 
manent attraction. The cost of maintaining 
an electrical display is much less than the 
expense required to operate an intermittent 
pyrotechnic display, and an additional advan- 
tage is that the danger arising therefrom is 


practically nz/, while few insurance com- 
panies would care to take the extra hazard- 
ous risk attached to exbibitions of fire-works. 
Now that electro pyrotechny exists in an 
almost perfected state, comparison between 
the new and the old is entirely out of the 
question, from an economical as well as from 
a standpoint of combined attractiveness and 
security. 

New installations are daily testifying to 
the popularity of this new mode of decora- 
tion, and as from one root a tree may bear 
several kinds of grafted fruit, so may this 
new and ever-improving application of elec- 
trical illumination produce results dependent 
on its growth, whicb will make it felt as one 
of the most important of the electrical indus- 
tries. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


The W. S. Hill Electric Company are one of 
the busiest concerns in town at the present 
time. They have been running to the utmost 
capacity of their plant for some time past, 
and are putting in a great deal of night work 
in an effort to keep somewhere abreast of 
their orders. They are making a great repu- 
tation for fine special switch and switch 
board work, and have now under construc- 
ion some of the largest single pieces of 
vork of this description ever turned out. 
One of their orders from the Philadelpbia 
Traction Company is now nearing com- 
pletion, and will be illustrated in our 
olumns when finished. 


The Campbell Electrigal Supply Company, 
ibis city, northeast agents of the La Roche 
ectrical Works, of Philadelphia, have just 
sed a contract for alternating apparatus 
vith the Sheffield Scientific School, of Yale 
lege, to be used for experimental work 
d instruction of students in that depart- 
nt. The award of the contract is partic- 
uly gratifying to the company, from the 
that it was closed in the face of hot 
npetition and strictly on the merits of the 
chine, in consideration of the severe usage 
which it will necessarily be put. The 
uch office of the Campbell Company, 
ently established in Philadelphia, is doing 
it work in that section, and is meeting 
ith most gratifying results in the sale of 
ntury and fire-proof wire. 


Professor Dolbear, of Tufts* College, is 
ithority for the statement that eventually 
shall, for all practical electric work, 
me to the primary and secondary battery. 
\ith this statement in view, it may be of 
terest to our readers to know that right 
re in Boston a new primary battery of 
inusual persistence will soon be presented 
) the public. This battery has astonished 
me of our most able and practical elec- 
ricians, and the results obtained, as shown 
y actual and severe tests, have been of a 
vonderfully satisfactory nature. A close 
rporation, composed of only three Boston 
centlemen, has been organized, and the bat- 
ries will probably very soon assume a com- 
nercial prominence. These batteries, it is 
eported, have been in practical use on one 
our principal railroad systems for 13 
onths, and upon another, for testing pur- 
ses, for more than eight months. There 
undoubtedly, a big future before the 
ompany if they can demonstrate their abil- 
ity to furnish what is so much needed, a per- 
istent primary battery with comparatively 
internal resistance, larger amperage, and 
sufficient voltage for all ordinary require- 
nents. The company’s tests, I learn, have 
en conducted by Mr. Kellogg, of the 
\Vhitney Electrical Instrument Company, of 
his city, and have given much satisfaction 
the owners of the battery, who seem to 
place the most implicit confidence in Mr. 
‘ellogg and his instruments. 


The Urgent Need of powerful and quick- 
icting brakes on electric cars was plainly 
emonstrated on the road between Haverhill 
ind Lawrence the other evening, when an 
ittempt was made to wreck acar running 
it high-speed and crowded with passengers. 
The car left Haverhill at 5 o’clock, loaded 

its utmost capacity, and when near Web- 
ter’s station, a point about half way between 
llaverhill and Lawrence, the motorman dis- 
overed an obstruction on the track, and 
nade frantic efforts to stop his car. The 
nomentum, however, was too great, and 

fore be could visibly check it the car 
rushed onto the obstruction, leaped into 

e air, and the passengers were hurled in 

ery direction. By almost a miracle the 
heels again caught the rails on the other 
de, and the car ran 100 feet further before 

ing finally brought to a standstill. Investi- 
ration developed the fact that a deliberate 

{tempt had been made to wreck the car by 
lacing a heavy piece of iron covered with 
hemlock bark across the rails, the place 
selected being one where the cars always 
travel at great speed, and the growing dark- 
hess preventing the motorman from seeing 
the obstruction until too late to stop his car 
With the means at his disposal. As the car 
fortunately held the rails and did not over- 
turn, the damage to the passengers consisted 
of nothing more serious than a number of 
bruises and a general shaking up. Tbe 
results might have been much more serious. 
Phis is rather a new field for train wreckers, 
and the absence of booty makes it difficult to 
imagine their object, unless it was prompted 
by a malicious intention to injure the road. 
Whatever the cause, it demonstrates the 
need of powerful brakes commensurate with 
the increased speed afforded by electric 
traction, and itis to be hoped the circum- 
Stance will lead to their adoption. 


Boston, October 28, 
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ELECTRICAL REVIEW 


World’s Fair Light Effects Described 
by a Woman. 


To THE Epiror or ELEectricaL REvIEWw: 

What did I like best at the Fair ? 

The beautiful completeness of it all. The 
wonder of the buildings, the magnificent 
appearance of the whole scene from one end 
of the Lagoon to the other. It is worth a 
trip from Europe to take an electric launch 
at night and ride once around the illumi- 
nated wooded island, up and down the 
Court of Honor and back again. The island 
is skirted by a growth of wild tanglewood, 
so artfully artlessly arranged as to make one 
feel the hand of man had never desecrated 
it; not tiny candles in glass cups, but the 
Lord’s own fire flies and glow worms seem 
putting forth every effort to outshine in 
their grassy beds the magic Chinese lanterns, 
hung in festoons, in straight lines and in 
curves, here and there and everywhere, in 
the trees and seemingly in mid-air; and as 
you leave these myriads of dancing lights 
you glide under one of the many bridges, 
arching aud graceful, that makes a_ foot- 
path over the fairy waters; you behold it 
rich in Chinese lanterns of many shapes and 
varying colors, and its lovely arch outlined 
with spangles of rainbow colored incandes- 
cent lights from shore to shore. 

The perfection of electric lighting seems 
to have been reached as you catch a glimpse 
of the Court of Honor. The dome of the 
Administration Building has a crown studded 
with sparkling diamonds of incandescent 
lights, while strings of pearl-like lights cling 
from top to base of this graceful cupola and 
at its base great torches of wavering gas 
make a last struggle to overcome this inter- 
loper—electricity, each in its ambition to 
outvie the other, making a _ picture of 
brilliancy that surpasses ordinary imagina- 
tion. Ribbonsof incandescent lights sparkle 
from the eaves of all the buildings surround- 
ing that grand basin; and low down the 
dike, near to the water’s edge, giving a 
double radiance by reflection in the glassy 
surface of the pure waters of the Lagoon, 
that watery highway, carrying upon its 
bosom the rich, the poor, the banker and the 
farmer, sitting side by side ia gondola, in 
steamer, or dainty electric launch, all, young 
and old, touched with the same awe of the 
quiet grandeur of it. The soft splash of the 
oar of the gondoliér, or the shrill little 
whistle of saluting launches, is the only 
sound to disturb the dream of those in the 
100 or more boats that are freighted with 
wondering, and for the moment, bappy 
souls. For in that fairy-like scene the 
world is afar off; no care or trouble, no 
false friends or wickedness. For a brief 
three-quarters of an hour one lives in a 
heavenly lighted Paradise. Gliding along 
in the electric launch one is spared any 
appearance of work; you simply float with- 
out perceptible human exertion of any kind. 
You gaze in rapture on the beautiful pris- 
matic colors of the amazing electric fountains, 
the blending colors, so soft, so varied as 
never to tire the eye, and you know that 
thousands are enjoying the power of one 
man, who presses the button. 

Are not the days of Alladin and his lamp 
here with us? 

Pink, green, blue and white search-lights 
flash upon all the magnificent statuary, 
until it is seemingly stirred into life; and the 
graceful and defiant Diana almost smiles 
upon the multitude to think she is still there 
to see and enjoyit all. The great sentinels 
of arc lights, with stately dignity, keep com- 
pany with the guards to preserve law and 
order, which is seldom infringed upon. 

Washington, D. C. KATE GANNETT. 








PERSONAL. 

Prof. R. B. Owens, of the Nebraska 
University, is making a number of official 
tests of insulated wire exhibited at the 
World’s Fair. 

Hon. Samuel Little has been elected presi- 
dent of the West End Street Railway Com- 


pony. of Boston, to succeed the late Henry 
M. Whitney. Mr. Little has been a member 
of the board for many years, and was one of 
the originators of the: old Highland Street 
Railway Company. 


The Contract for the Cataract 
Construction Company. 

Is has just been announced that the Cata- 
ract Construction Company has awarded to 
the Westinghouse Electric and Manufact- 
uring Company, of Pittsburgh, Pa., a 
contract for supplying electrical apparatus 
for installation at Niagara Falls. ‘The offi- 
cers of the Cataract Construction Company 
include the following well-known business 
men: Edward D. Adams, who is president; 
Francis L. Stetson, Edward A. Wickes, 
Wm. B. Rankin and Dr. Coleman Sellers 
as engineer, with Prof. George Forbes, of 
London, as consulting engineer. These 
gentlemen have devoted a great amount of 
time and study to the investigation of the 
requirements of their plant during the past 
two years; and they have also had as con- 
sulting engineers many of the best known 
electricians of the world. 

The Cataract Construction Company has 
been conducting negotiations with the prin- 
cipal electric manufacturing companies, 
including the Westinghouse Electric and 
Manufacturing Company, the Siemens & 
Halske Company and the General Electric 
Company. Early in the Spring of the 
present year bids were received based upon 
specifications advocated py the individual 
companies, in which the different companies 
were at liberty to advocate the different sys- 
tems and class of machines which they 
preferred. The system finally adopted was 
the two-phase alternating current Tesla 
system. After a careful study of the con- 
ditions under which this apparatus had to 
operate, the engineers of the Cataract Con- 
struction Company prepared a complete set 
of specifications calling for the employment 
of the two-phase system, new proposals were 
submitted, and the contract was awarded to 
the Westinghouse Electric and Manufact- 
uring Company, as above stated. 

The apparatus will be built in units of 
5,000 horse-power. ‘The revolving field of 
the generator will be constructed with 
inwardly projecting poles and will revolve 
in a horizontal plane, being mounted upon 
the vertical shaft of the turbine. 

The weight of the sbaft, turbines and 
armature is to be carried by the upward 
pressure of the water-columns producing 
the heads for the turbines. The electro- 
motive force generated will be 2,000 to 2,400 
volts and will be increased by step-up trans- 
formers for long distance transmission and 
lowered by reducing transformers for dis- 
tribution. The motors will be the two- 
phase Tesla motors which have been found 
to be well adapted for power purposes. The 
system adapts itself readily to the use of 
motor generators or rotary transformers, so 
that it is possible to develop either single 
phase alternating currents or continuous 
currents of any desired electro-motive force 
as may be required for the use of individual 
customers. Itis expected that a large amount 
of power will be employed for manufact- 
uring purposes, arc and incandescent light- 
ing, electrelytic work and power purposes 
generally. It is also understood that the 
company contemplates sending current at 
high electro-motive forces to Buffalo and 
greater distances, to be used for lighting and 
power purposes. The work upon the appa- 
ratus has already been begun, and it will be 
installed at the earliest possible date. 





Wall Street and the Electrical Stock 
Market. 


Following the silver party’s surrender and 
with the prospects of repeal brighter than 
ever there has been a steady advance in 
stock market prices this week. 

The electrical bond advances for the week 


are Edison Electric [Illuminating 5’s, two- 
points and General Electric 5’s, five points. 

Money on call has remained easy and time 
money has eased off further in New York. 
Commercial paper is placed at lower rates. 

The activity in Western Union was due 
chiefly to buying by Henry Allen & Com- 
pany, who were also large buyers in other 
directions. 

General Electric closed,to-day at 50%, 
having sunk to 44 and reached 52 during 
the week. Western Union closed to-day at 
933g, the lowest point for the week being 
"5 the highest 9344. 

e Edison Electric Illuminating Com- 
pany of Boston has declared a quarterly 
dividend of 2 per cent., payable November 
1. Books open November 2 at 12 noon. 


New York, October 28. . 
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The Metropolitan Electric Company. 


A PROGRESSIVE ORGANIZATION WITH MR, 
WM. H. McKINLOCK, AS PRESIDENT— 
OFFICES AND FACTORY IN THE 
WORLD’S FAIR CITY. 


Mr. Wm. H. McKinlock, widely knewn in 
electrical circles, after a rest of a few months 
in Europe has again at Chicago entered 
actively the electrical field. The Meiropoli- 
tan Electric Company, of the World's Fair 
city, organized with a capital of $300,000 
with Mr. McKinlock as president, and 
his brother, Mr. W. C. McKinlock, as 
secretary, has opened commodious offices in 
the magnificent new Manhattan Building on 
Dearborn street. The company’s sales rooms 
and warehouse are at 307 Dearborn street, 
and exceptional factory facilities have been 
purchased by the company in a convenient 
part of Chicago. 

* Probably no man in the general electrical 
business is more widely known than Mr, 
Wm. H. McKinlock, although he is compara- 
tively a young map. His recognized ability, 
rare judgment and conservative business 
methods won him substantial and conspicu- 
ous success in the past, and is a safe guar- 
antee for the future, and the Metropolitan 
Company under his wise guiding hand will 
at once become a potential force in the elec- 
trical business of the West, as well as of the 
whole United States. In addition to being 
a successful business man of financial means 
and character, Mr. McKinlock is prominent 











WituiaM H. McKINLock, PRESIDENT METROPOLITAN 

Exvectric Company, CHicaGo. 
in the social life of Chicago, a member of 
numerous clubs, including the Union League, 
Chicago, Athletic and others. Not only in 
Chicago but throughout the East Mr 
McKinlock has a great many friends and 
acquaintances in the best social and business 
circles. His beautiful residence on Michigan 
avenue is one of the pleasantest in Chicago, 
where many friends have enjoyed the wel- 
come and cheer that a gentleman of geniality 
and means, like Mr. McKinlock, knows so 
well how to extend. 

We present on this page an excellent like- 
ness of Mr. McKinlock. The ELEcTRICAL 
REVIEW expressed regret over his retirement 
from active work in the electrical field in 
July last, and now most heartily welcomes 
his return. 

The new company will enter largely into 
electrical manufacturing, as well as in the 
general electrical supply business, and now 
represents in the West the very excellent 
wires and cables manufactured by the 
~~ India Rubber Company, of Bristol, 





Young Men's Institute. 


The evening educational classes of the 
Young Men’s Institute, No. 222 Bowery, 
New York, have a larger enrollment than in 
previous years in the history of the institu- 
tion. Over 40 are taking the course in steam 
engineering, 35 in the class in electricity, 40 
in book-keeping; altogether 300 young men, 
who are working in the day time, here 
employ their evenings seeking mental 
improvement. Special attention is given to 
technical studies, and the membership is 
largely made up of young mechanics. 
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General Electric Company’s New 
Railway Line Material. 

A conspicuous feature of the Street Rail- 
way Convention was the fine display of new 
railway line appliances which the General 
Electric Company has just perfected and 
brought out. They differ in some respects, 
not only from line appliances made by other 
manufacturers, but also to some extent from 
those hitherto associated with the name of 
the General Electric Company. The design 
of each piece betrays an especial care, as if 
every defect developed in appliances for a 
similar purpose had been reviewed, and pre- 
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Electric Door Controllers for the 
Female House of Refuge. 

One of the latest applications of elec- 
tricity in a new form has been made at the 
Female House of Refuge in Philadelphia. 
The girls at this institution have heretofore 
been locked in their rooms at an early hour 
in the evening, where they were kept locked 
until the morning call for breakfast or work. 

The managers of the institution have for 
some time been considering the possibility 
of a terrible holocaust should fire break out 
in the institution during the night, when the 
rooms were locked; or even the possibility 
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cautions taken to eliminate all chance of the 
recurrence of the defects in the type adopted. 
The design of some of the appliances has 
been modified slightly, as will be seen on 
reference to the cuts. 

These lineappliances, known as form ‘‘E,” 
have already been installed on several roads, 
and their qualities have been tested and 
proved. The metallic parts are of bronze. 
The insulation used is known as the “L” 
compound, and is hard, homogeneous and 
solid, having high insulating qualities. The 
part common to all suspension appliances is 
the bolt, which is also of bronze, and is cov- 
ered with the ‘‘L” compound. All the sus- 
pension bodies are strong, durable, and are 
so constructed as to be very readily placed 
in position on the line. It will be seen that 
their construction is such as best to adapt 
them to the heavy strain and hard usage 
incidental to street railway practice. The 
bell portion (Fig. 3) is wide and deep, and 
affords thorough protection from both moist- 
ure and accident. In putting up this device 
the ear may be soldered to the wire, the bolt 
thrust through the suspension body and 
screwed into the ear, and then the cap 
screwed over the body and tightly locked, 
making a joint that is water-proof. 

In the new trolley frogs the important 
feature is the disposition of the runways. 
That for the straight track is larger, and is 
placed somewhat in advance of that for the 
turn-out. The wheel is thus caught more 
quickly, and the chance of it running off 
lessened. The runways are straight, and 
are so made as to be on the same level as the 
trolley wire. They are furnished with pro- 
jecting lips that can be bent over the trolley 
wire, and the appliance can thus be used 
without soldering until their definite position 
has been determined. 

In addition there is a new patent spoked 
trolley wheel. The great difficulty experi- 
enced with ordinary wheels, which become 
utterly useless as soon as the flanges give, 
has been overcome, it is claimed, in this new 








of the fire escapes being locked should the 
girls make a rush forthem. The managers 
finally engaged an electrical engineer of this 
city to devise some means to overcome these 
difficulties. 

He first had all the old locks removed 
from the doors, gnd then by some simple 
devices solved the problem, In the matron’s 
room in the new building is now arranged 
a three-pointed switch, and above that an 
annunciator, with numbers corresponding 
with the numbers of the rooms occupied by 
the girls. During the day the switch rests 
on the point marked ‘‘ Open,” and the elec- 
tricity is cut off from all devices employed ; 
in the evening, when all the girls are in their 
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LINE SUSPENSION. 


rooms and their doors closed, the switch is 
moved to the point marked ‘‘ Closed,” and 
an electric connection is made with every 
door which, when broken, by opening the 
door, rings the bell in the matron’s room and 
announces the number of the door just 
opened and the culprit can immediately be 
reached. 

In case of sickness the girl has but to open 


her door to have the matron’s attention. 


Should a fire occur, the matron by moving 
the switch to the point marked “ Fire” 


not 





4.—SPHERICAL STRAIN 
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Fic, 3.—Srraicut LINE Suspension, Form E, 
CoMPLETE WITH EAR. 
wheel. The spokes or ribs serve to hold the 


flanges in position after the wheel bas worn 
out, and the car may be run back to the car 
house without help. 

—_ 

The New England Street Railway Com- 
pany loses two of the members of its syndi- 
cate, the Haverhill and Amesbury and the 
Gloucester Street Railways. This now leaves 
in the syndicate the New Haven, the Ply- 
mouth and Natick Companies. The with- 
drawal of the two companies noted is said to 
be due to the belief that they can be operated 
more advantageously apart from the others 
than with them. The isolation of the com- 
panies from the others is one of the reasons 
given for this belief. 


only cuts off the electricity from the room 
doors, but at the same time releases all locks 
on the doors leading to the fire escapes, also 
on the doors of the refractory cells located 
in the basement (although the same were 
locked by key), and sets the different fire 
alarm bells going, so that no accident may 
be caused by delay. She can also commu- 
nicate by bell signals with the superintend- 
ent, whose room is in the old building, and 
in which there is a like electric arrangement. 
- _>- 

Plans are now being prepared for a new 
power house for the electric street railway at 
Winnipeg, Man., to be built in connection 
with the Gas and Electric Light Company. 


Prizes for Electrical Inventors. 

It can hardly be doubted that there will be 
a good number of American competitors for 
some of the following named prizes which 
are offered by the French Society. A prize 
of $2,280 will be made in 1898 for the dis- 
covery that is most useful to French industry. 
A prize of the same amount is given every 
three years by the society (the next award 
will be made in 1895) to the person making 
the most useful industrial discovery. The 
Henry Giffard prize of $1,140 is awarded 
every six years (the next award will be in 
1896) for services of signal value to French 
industry. The Metzen’s prize of $95 is 
awarded every three years (the next award 
will be in 1896) to the discoverer of a valu- 
able chemical or physical application in 
electricity, ballistics or hygiene. The special 
prizes for 1894 are: $380 for a motor, whose 
weight is not less than 50 kilogrammes per 
horse-power; a prize of $570 for an apparatus 
that shall decrease materially the smoke of 
furnaces, especially those under boilers; a 
prize of $190 for a heavy oil engine ; a prize 
of $570 for a steam engine consuming at the 
maximum speed, under average load, seven 
kilogrammes of steam per horse-power per 
hour ; a prize of $570 for the discovery of a 
substance that can be substituted completely 
for gutta-percha in at least one of its appli- 
cations, or for work that will continue to 
develop the production or improve the culti- 
vation of the gum. ‘The following prizes are 
to be awarded in 1895: A prize of $380 for 
a small motor designed for use in a shop 
located in a house ; a prize of $380 for the 
preparation industrially of ozone and means 
for its application ; a prize of $380 for an 
apparatus or a process which shall make it 
possible to measure or determine the insula- 
tion of the different parts of an electric 
instaJlation while the current is on; a prize 
of $570 for investigations which shall con- 
tribute to the discovery and application of the 
best means in domestic and general product 
for the purification of drinking water. Com- 
petitors must submit their proofs by the 31st 
of the December preceding the year on 
which the prize will be awarded. 

= jig 
TELEPHONE CHAT. 

Lockport, N. Y., is rejoicing over the 

advent of a new telephone company. 


The new telephone line from Cabot to 
Walden, Vt., gives Barre through connec- 
tion with St. Johnsbury. 


The Providence, R. 1., Telephone Com- 
pany is fast completing its underground con- 
duit system in Providence. 


The Western Union is constructing a tele- 
graph line for the Great Northern Railway, 
between Yankton and Sioux Falls, Dak. 


During the storm last week at Wilkes- 
barre, Pa., a telephone wire crossed one of 
the wires of the Wilkesbarre and Wyoming 
Traction Company, and the costly telephone 
switch board was at once ablaze. The fiames 
spread through the operating room and 
thence through the upper floors of the build- 
ing. The switch board was one of seven 
sections, and governed nearly 500 wires, rep- 
resenting a circuit of 500 subscribers. These 
will be deprived of telephone service for 
more than a week. The building was ruined, 
and the loss to the telephone company was 
$6,000, with no insurance. 


A move is on foot in Boston, Mass., to 
reduce the large number of overhead wires 
in the business district, and unless the mayor 
and board of alderman veto the suggestion 
of the New England Telephone and Tele- 
graph Company, a large number of the wires 
will soon be placed underground. If agree- 
able to the city government the defunct Bos- 
ton Heating Company will transfer its under- 
ground system of- pipes, conduits and man- 
holes, which have lain idle beneath the streets 
for nearly three years, to the New England 
Telephone and Telegraph Company, and the 
latter will employ the system immediately 
for underground wiring. It will save the 
digging up of the streets, an advantage the 
telephone company and the public fully 
appreciate. 
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ITEMS OF INTEREST. 

Mechanicsburg, O., is talking eleciric 
light. 

The electric light plant at Smyrna, Del., 
is being pushed rapidly to completion. 

Work on the new electric light station at 
Attleboro, Mass., is going steadily ahead. 

The new incandescent electric lighting 
system, at Peabody, Mass., is now in satis. 
factory operation. 


The wheel for the electric light plant has 
arrived at Highgate, Vt., and is being placed 
in position. Chamberlain & Gauthier have 
the contract to erect the dynamo house. It 
is to be completed November 1, 


The work of putting in the foundation for 
the new electrical plant, to be owned by the 
city of Rochester, is now in full blast. The 
power house will be situated just east of the 
city hall, facing on Third street. 


An effort is being made to consolidate the 
Edison and People’s Electric Light Com- 
panies, of York, Pa. A meeting of the 
stockholders of the Edison Company will be 
held ia the near future to consider the 
matter. 

At the last monthly meeting of the Outre- 
mont, P. Q., council, a by-law was passed 
granting an exclusive franchise to the Mon- 
treal Park and Island Railway for 30 years 
with exemption from taxation. They also 
guarantee to furnish the right-of-way. This 
by-law was passed by an unanimous vote, 
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This franchise will form a part of the com- 
pany’s route around the mountain and 
through Notre Dame de Grace. It is prob- 
able that the company may commence tle 
work of track laying this Fall. 

Ex-Senator J. J. Patterson, of Lancaster, 
Pa., president of the Pennsylvania Traction 
Company, and Mr. King, an_ engineer 
of New York, recently inspected the 
Susquehanna river from Columbia to Con 
wago Falls for the purpose of estimating the 
value of the water-power. It had been said 
that by building a sluice and wing wall at 
the point opposite Chickies an immense 
water-power could be developed there at a 
minimum cost, and that the power at Con 
wago Falls would be sufficient to drive ai! 
the dynamos necessary to supply power to 
all the railways between Harrisburg ani! 
Philadelphia. 

Plans have been made for the new plant 
of the Northampton Electric Company, st 
Northampton, Mass., which will be con 
structed this Winter. The main building or 
dynamo room will be 40x125 feet, and two 
stories; the engine room wiil be 40x65 feet, 
and the boiler house 40x85 feet. These 
buildings will all be constructed of brick and 
stone, with iron beams. Power will be fur- 
nished by three compound condensing engines 
of 500, 150 and 100 horse-power capacity, 
thus giving 750 horse-power when all are in 
use, and a stack of four boilers will furnish 
the steam, while there will be room to build 
another stack in the boiler house if needed. 
The dynamo room is so constructed that 
there wil] not be a post or other obstruction 
in it, and the main sbafting will be supplied 
with friction clutches, so that the power or 
dynamos can be thrown off or on at will. 
The new plant will be constructed after the 
designs of one of the finest in New England. 
When done the new works will cost about 
$30,000 and it is proposed to have them 
ready for occupancy early in the Spring.* 
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American Electro-Therapeutic 
Association. 


At the third annual meeting of the Amer- 
ican Electro-Therapeutic Association, held 
last month at Chicago, the following reports 
of committees on scientific questions were 
read : 

ON STANDARD COILS. 

The chairman of this committee, Dr. 
William James Morton, of New York, 
said that the subject was so large, and 
each month was bringing so many new 
facts, that it seemed premature to make 
a report as to what should constitute a stand- 
ard coil. On motion, the committee was 
continued. 

ON STANDARD METERS. 


Dr. Margaret A. Cleaves, of New York, 
read a report of this committee. The 
report stated that a good meter should 
vossess a Clear, legible scale of long range, 
and should be so constructed that it 
ould be easily read by the operator while 
t work; that although in itself a 
hunt is not disadvantageous, it is undesir- 
ble because of the possibility of its heating, 
nd thereby changing its resistance; that 

1e instrument should indicate in all posi- 
ions, and is preferable when constructed to 

dicate with the current passing in either 
jirection; that it should be very portable; 

id lastly, that it should not easily get out 

order. Instruments of the galvanometer 
ype were considered to be inaccurate on 
ecount of the magnetic influence exerted 
y surrounding objects. 

Then followed a detailed description of 
he nine meters which had been submitted 

the committee for examination, and the 
ests to which these instruments had been 
ibjected. The report concluded with the 
statement that in the opinion of the com- 
nittee the two meters which most nearly 
fulfilled the requirements were the Weston 
ind the Kennelly meters, and the association 
was urged to adopt at once a standard meter. 

The report called forth a long and earnest 
liscussion as to the advisability of adopting 
it present a standard meter. Some of the 
members were of the opinion that one of the 
neters especially recommended by.the com- 
mittee had not been sufficiently long before 
he profession to enable many of those 
present to pass intelligently upon its advan- 
tages or disadvantages, and they therefore 
deprecated hasty action. Otbers thought it 
vas impossible to combine in any one meter 
il] the points a meter should possess in order 
o render it a fhoroughly reliable instrument 
for all kinds of clinical works; and they con- 
sequently favored the adoption of two types 
of standard meters. It was also suggested 
hat to avoid unnecessary discrimination the 
\ssociation should adopt a type of meter as 
a standard rather than any one particular 
instrument. The report of the committee 
was finally accepted and the chairman of 
the committee continued. 


ON STATIC MACHINES, 


. 


Dr. Morton reported that in order to pur- 
sue their investigations systematically a 
number of questions had been sent out in a 
circular letter, but no responses had been 
received. The committee made the follow- 
ing recommendation: That electro-static 
machines adapted to medical practice 
should not have less than four revolving 
plates, and that the diameter of these plates 
should not be less than 26 inches. The 
report of the committee was accepted and 
he committee continued. 


IN CONSTANT CURRENT GENERATORS AND 
CONTROLLERS. 


Dr. W. J. Herdman, of Ann Arbor, read 
carefully prepared report on this subject, 
which he considered in detail the work 
accomplished by the various batteries which 
had been submitted to him for examination. 
No secondary batteries had been submitted, 
nd mention of one or two batteries, which 
ad only been very recently sent in, was 
mitted for lack of time to make the neces- 
‘ary tests. On motion, the report was 
.ccepted and the chairman of the committee 

‘ontinued. 

ON ELECTRODES. 


Dr. A. Lapthorn Smith, of Montreal, 

ad a report of the committee. The 
ommittee expressed the opinion that 
the best ground work of all electrodes is 
‘opper wire gauze, and that the connection 
s best made by copper wire soldered the 
whole length of the gauze and terminating 
in a binding post—that known as No. 632 
(6-32)—which is largely used by telephone 
companies throughout the world. Clay was 
considered the best covering, as it was the 
only substance which could be rendered 
moist enough to conduct properly without 
at the same time soiling the patient’s clothing. 
It should be half an inch thick and of the 
consistency of putty. Before each applica- 
tion it can be readily cleansed by washing 
its surface with soapsuds. The back of the 
electrode is insulated with common table 
oil-cloth, 

The committee recommended three sizes 
of dispersing electrodes, viz., each having a 
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uniform length of one foot, and the width 
three, six and nine inches, respectively. It 
was desirable that these sizes should be given 
in the metric system. For active electrodes 
to be used with the positive pole the com- 
mittee naturally selected platinum as the best, 
its one objection being its first cost. Where 
the applications are to be made to the sur- 
face of the body or to the interior of a cavity 
like the uterus, carbon is equally good, and 
for such purposes carbon beads can be 
threaded on platinum wire. Zinc is alsoa 
useful material for intra-uterine galvano- 
cauterization. It should be connected with 
the reophore by means of the standard bind- 
ing post already mentioned. It was recom- 
mended that the conducting cords employed 
in electro-therapeutical work should be of the 
standard sizes and lengths used by the Bell 
Telephone Company. 

For negative intra-uterine application a 
Simpson sound made a useful electrode, and 
its size should be stated according to the 
French scale. Where the surface of the 
electrode is necessarily very irregular, its 
area should be determined by ascertaining 
how much water it will displace. It will be 
well for manufacturers to stamp all electrodes 


with two numbers—one giving the French . 


scale, and the other the displacement of 
water or the surface of the electrode. 

The committee recommended that a 
standard insulating material be adopted, and 
that the standard screw should be No. 240 
of the American gauge. 

All electrodes should be washed with 
soap-suds after each application, and boiled 
for five minutes before being used again. 

Dr. Morton supplemented this report by 
presenting certain electrodes which he had 
devised, and which had proven useful in his 
practice. The first was a rubber covering 
for dispersing electrodes. It was an elastic 
rubber cap which would slip over the 
various sized electrodes, and which formed 
a pocket around the electrode, thus catching 
the water which would otherwise leak out 
on the patient’s clothing. The second 
instrument was a new cataphoric electrode. 
With the usual form of this electrode it had 
been found impossible to apply the desired 
quantity of the medicated solution to the 
electrode without increasing the thickness of 
the blotting-paper to such an extent that it 
interfered with and sometimes wholly 
prevents cataphoresis; for it is essential that 
the distance between metallic conduction and 
electrolytic conduction should be reduced 
to a minimum. To obviate this defect 
Dr. Morton had an electrode made in the 
form of a hollow box of hard rubber, the 
bottom ot the box being formed by a piece 
of blocked tin perforated with numerous 
small holes. The box is filled with the 
desired quantity of the medicated solution, 
which pesses through the small openings in 
the tin bottom and is fed to a thin piece of 
blotting-paper on its lower surface. In this 
way any quantity of the solution may be 
employed without interfering in the slightest 
degree with the cataphoric action. 

The third instrument exhibited was an 
Apostoli intra-uterine electrode insulated at 
the tip and at the cervical portion. In con- 
clusion, the speaker referred to the advan- 
tages of punk as a covering for electrodes, 
and said his patients invariably found it the 
most agreeable covering of any employed. 
It had the great advantage of remaining 
moist for a long time. 

Dr. G. Betton Massey, of Philadelphia, 
said that, two years ago, he devised an 
electrode, made of a spiral of platinum wire 
enclosing a second spiral, the object of this 
construction being to facilitate rendering the 
instrument aseptic. A flat coil of No. 20 
wire was, in his opinion, a much better basis 
for an electrode than gauze. If the French 
scale were employed, he thought it should 
indicate the diameter and not the circum- 
ference of the instrument. 

Dr. Franklin H. Martin, of Chicago, 
called attention to the fact that he was the 
first one to invent and exhibit a spiral elec- 
trode. His instrument was first brought to 
the notice of the profession in 1887. 

Dr. J. B. Greene, of Indiana, preferred 
the English to the French scale. The best 
material he had ever used for an electrode 
was moistened wood pulp; it was an excel- 
lent conductor, and so cheap that it can be 
thrown away after use. In his opinion it 
would be impracticable to fix upon standard 
sizes for electrodes. 

A communication was read from Dr. 
Lucy Hall Brown, of Brooklyn, in which 
she recommended a special electrode made 
of perforated brass plate covered with punk 
and connected to the reophore by a peculiar 
spring clamp which she had devised. 


ON INVESTIGATION OF DR. NEWMAN’S 8TA- 
TISTICS IN URETHRAL STRICTURE. 


The committee, consisting of Drs. A. H. 
Goelet, Wm. J. Morton and W. J. Herd- 
man, reported that they bad made a very 
careful and conscientious examination of 
Dr. Newman’s records and statistics, and 
had asked, but unsuccessfully, for the 
co-operation of certain general surgeons. 
The committee unanimously agreed that Dr. 
Newman’s statistics fully substantiated the 
claims he had made. 


The New Packard Lamp. 

It seems asif of new incandescent lamps 
there is no end. Another one has made its 
appearance before the public who, be it said 
to their credit, are always willing to give a 
trial to anything new and to adopt it, pro- 
vided it be equally good and cheaper, or 
better than what they have before been 
accustomed to use. The new Packard lamp 
has made its bow and it is here to stand on 
its merits. 

Carefully protected by many patents and 
applications for patents probably to come, 
it is now being manufactured in sizes from 
6 to 50 candle-power, and its factories will) 
put out lamps ranging in luminosity to 500 
candle-power, while in preparation is a lamp 
having an intensity of 1,000 candle-power. 

Few have ever seen lamps emitting this 
volume of light, except possibly just before 
bursting of some large lamp, or in course of 
experimenting. But as yet, none so power- 
ful as the above stated bas been manu- 
factured successfully and commercially. 

The new Packard lamp contains carbons 
of large diameter and of very low resistance ; 
being run at high incandescence a high 
efficiency is claimed. A maintenance of the 





Tue New “ PacKARD” INCANDESCENT 
LAMP. 


initial candle-power is obtained by means 
of the enclosed gas. 

An efficiency of two and one-half watts 
per candle power is attained. The manu- 
facturers claim that, as compared with arc 
lamps in opal globes, a 300 candle-power 
will give nearly two-thirds the light for the 
same watt expenditure, and the additional 
advantage is that the light is absolutely 
steady. 

Compared toa group of small incandes- 
cent lamps, the cost of these high candle- 
power lamps is small, and the extra light 
gained will, on the average, pay for the cost 
of the renewal of the lamps after 150 hours 
of their life. 

A special porcelain socket and shade 
have, however, to be used with the lamp. 

A large lamp like this is adaptable to 
lighting large stores, hotels, exhibitions 
where the ‘‘mellow radiance” is more pleas- 
ant than the cold, white Jight of the arc 
lamps. 





A new power station is to be built by the 
street railway company of Springfield, Mass., 
next year, at a cost of $150,000. 


181 


Prof. George Forbes Takes an Office in 
this City as Consulting Engineer. 
Prof. George Forbes, consulting elec- 

trician for the Cataract Construction Com- 

pany, has made his headquarters in the 

Mills Building, in this city, where he will 

hold forth as a consulting electrical engineer 

and electrical expert. 

1 made a call on the professor last week 
and found him busy in his pleasant office, 
on the seventh floor overlooking the bay, 
preparing fora trip to England to last for 
three weeks. 

Professor Forbes will occupy himself 
entirely with electrical work, and during his 
absence from his offices Mr. Horatio A. 
Foster will be in charge as the Professor’s 
chief assistant. 

The Cataract Construction Company's 
work is near completion, and the tunnel on 
the Canadian side will soon be started. 

‘*How soon will it be,” I asked, ‘‘before 
Niagara, Buffalo and the surrounding cities 
become manufacturing centers?” 

‘Very shortly; the present financial depres- 
sion is, of course, retarding any decided 
steps in that direction, but it is merely a 
question of time when more of the almost 
limitless power daily going to waste will be 
utilized. As soon as a financial equilibrium 
is established, the manufacturing interests 
will begin to cluster around Niagara, and 
make it the industrial center of the United 
States.” 

It might be well to say parenthetically 
that Professor Forbes is one of the few who 
pronounce ‘‘Niagara” correctly, as did the 
Indians who named it, viz., with four syl- 
lables. 

“There is undoubtedly a field,” continued 
the professor, ‘‘for an unprejudiced and 
unbiased electrical expert and consulting 
engineer. There are not many of them in 
this country at present.” 

And there came what seemed a tone of 
regret in his voice as he said: ‘‘ Unfortu- 
nately there exists the expert who will testify 
for one side of a case, not that he will warp 
his statements, but his testimony will be so 
elicited as io be favorable to one side only. 
I think there is a necessity for consulting 
engineers who will be free lances. This will 
be my position.” 

The knowledge of details and technicali- 
ties resulting from his varied experience 
which is possessed by Professor Forbes will 
make him just the right man in the right 
place. His host of friends wish him the best 
of success, and there can be little doubt that 
the great prominence he has taken in the 
successful completion of the greatest power 
plant in the world will, in addition, stamp 
him as an electrical engineer of the first 
order. J. A. M. 
—_>-+ 

A Canadian Railway. 

The electric railway power house exten- 
sion at the Chaudiere, Ont., is being roofed in 
for the Winter. Extra power which was 
needed to run the two large 400 horse-power 
dynamos in the power house will be secured 
by the two Kennedy wheels which were 
placed in the addition. The wheels are of 
the very latest improved style and measure 
60 inches in diameter, and capable of gen- 
erating 500 horse-power each. Space bas 
been left in the addition for two more water 
wheels that are not yet required. These 
latter will likely be put in next Summer. 


The present wheels will begin running in 
two or three weeks, when ap extra 100 horse- 
power dynamo will be set up. The dam 
which had to be built last June in front of 
the excavation will be removed shortly. 
The Winter electric car service will be run 
by 900 or 1,000 horse-power. 





corsnapaesilllliaas = 
Power House at Lynn. 

The new electric lighting station of the 
Lynn Co., in West Lynn, Mass., is now 
nearly completed, and it is believed that the 
work will be commenced about the first of 
November. The building where the engines 
apd generators are to be located is an 
immense structure. There is to be three 
large engines, and two of them have already 
been set up. The Corliss engine, now used 
in the Pleasant street station, is to be trans- 
ferred to the new station. 
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Some Practical Points in the Construe- 
tion of Underground Feeders for 
Electric Railways.* 


BY DUGALD C, JACKSON, 


Underground feeders for electric railways 
must be looked upon as a luxury which can 
be supported only by the expenditure of 
money, but in many places the expenditure 
is made a necessary aud judicious one on 
account of municipal regulations or locai 
conditions. The managers of many electric 
railways located in the larger cities are, 
therefore, called upon to carefully consider 
the most economical forms of underground 
construction, The average underground 
expert is likely to have ideas that are too 
expensive for the pocket-book of the average 
electric railway, and, unquestionably, the 
usual underground construction may be 
cheapened in many points without interfering 
with its efficiency. 

Underground construction may be divided 
into two general systems—*‘built in” and 
‘drawing in” systems. In the first system, 
the conductors are laid down in sections, 
with the insulation and mechanical protection 
built solidly around them. This is well rep- 
resented by the feeders of the Milwaukee 
Street Railway, where it has given good 
satisfaction, but its use is not generally 
advisable. In the second system, a duct is 
laid down in such a way that a properly 
insulated and protected conductor may be 
drawn into it. The duct may be made of 
various materials, the most approved of 
which are iron gas pipe, cement lined iron 
tube, ordinary vitrified clay or terra cotta 
pipe and wood. Since the object of the 
duct is simply to provide a smooth hole 
through the ground into which the cables 
may be drawn, either of these materials may 
be used successfully when laid down under 
the proper conditions. The ducts may be 
lnid directly in the ground or in concrete, 
as the local conditions demand. Some experts 
claim that iron pipe laid in concrete (which 
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is the most expensive form of conduit) makes 
the only satisfactory duct; but experience 
shows this not to be true, and that the ex- 
pense of iron pipe is not usually necessary 
except where obstructions are frequently 
met. Where obstructions must be avoided 
by making bends in the conduit, iron pipe is 
economical. as the pipe may be bent to quite 
a short radius without interfering materially 
with the drawing in of cables. When rigid 
materials, like terra cotta, wood, etc., are 
used, bends can be made only by using short 
sections set at aslizht angle with each other. 
This makes an unsatisfactory job, and causes 
injury to the cables during the process of 
drawing in. When comparatively light 
feeder lines are to be carried, probably the 
most satisfactory conduit is ordinary cement 
or vitrified clay sewer pipe laid in concrete. 
This costs only about two-thirds as much as 
an iron pipe of equal capacity laid directly 
in the ground without any protection. The 
concrete protection is very important in the 
case of the clay pipe, and the extra protec- 
tion from injury by street laborers’ picks and 
bars afforded by a creosoted plank laid over 
the conduit well repays its cost. Single iron 
ducts may be laid directly in the ground 
without either concrete or plank protection, 
but the properly protected clay pipe is likely 
to be more satisfactory. Several cables may 
be drawn into a single duct, and they may 
be separately withdrawn to effect repairs, if 
proper care is used, though the latter is not 
generally advisable. Where a number of 
feeder lines are to be laid in the same street, 
conduits with several ducts are necessary in 
order that too many cables shall not be 
crowded into one duct. Here, again, the clay 
conduit is economical when the conditions 
are satisfactory. A number of sewer pipes 
may be laid in a bunch with concrete, though 
a better arrangement is found in the square 
form of multiple duct conduit. In Phila- 
delphia, wood is a favorite material for con- 


*This paper was prepared to be read at the recent 
meeting of the American Street Railway Associa- 
tion, but the author was unable to be present in time. 
The Executive Committee ordered its incorporation 
in the proceedings. 
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duits, but it does not seem adapted for gen- 
eral use. Where very heavy or important 
feeder lines, requiring many ducts, are laid, 
I think there is no question that either plain 
or cement lined iron pipe should be used in 
order to guarantee complete immunity from 
disturbance by laborers’ picks. Clay ducts 
must not be laid too near the surface or they 
may be crushed by the street traffic. 

For the purpose of drawing in the cables, 
man-holes are required at frequent intervals. 
In deciding upon the expenditure to be made 
for these, considerable judgment must be 
used. Large man-holes with double covers 
may be made to cost from $100 and upwards, 
apiece, but for all ordinary electric railway 
purposes small holes, costing less than half 
as much, give entire satisfaction. The incon- 
venience of jointing cables in small holes is 
a matter of small moment in the case of rail- 
way feeders, since, when the work has been 
completed, it should not require changing 


for a considerable time, and there are no 
service connections requiring frequent 


changing, as is the case with telephone and 
electric light cables. Where feeders are led 
from the conduit to the trolley wire, they 
should be run through a small iron pipe 
leading from a man-hole ora hand-holeto one 
of the railway poles. If the latter are of 
iron, the cable may be run up inside the pole 
to a water-tight junction and fuse box. If 
the poles are ot wood, the cables should be 
carefully protected by iron pipe. Where 
taps are led from underground mains to the 
trolley wire, various junction devices may be 
used. An excellent arrangement which may 
be used under most circumstances is a small 
iron hand-hole in which the joint to the main 
may be made. From the hand-hole the tap 
may be led through an iron pipe to a water- 
tight box on a pole, asin the case of a feeder. 

A very important part of an underground 
system is the cable. As already said, the 
conduit is simply a resting place for the 
cable, where it may be as secure from attack 
as possible. A cable consists of three parts: 
the conductor, the insulation and the pro- 
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tective coating, each of which is essential to 
the usefulness and the successful working 
of the cable. The conductor may be solid 
in small sizes of wire, but for wires with a 
cross-section mucb greater than No. 4 B. and 
S., solid conductors are not sufficiently flex- 
ible to draw in without endangering the 
insulation. Since economy in the cost of 
cables dictates the use of large conductors, 
except in rare cases, stranded conductors 
must be the rule in electric railway cables. 
In Jaying down an extensive feeder system, 
it is economical to use one standard size of 
cable throughout, as far as possible. 

The insulation may be said to be the most 
important part of the cable, as upon its 
durability depends the whole success of the 
underground work. The construction of 
the conduit and its fittings, and the pro- 
tective coating of the cable itself, have the 
primary object of protecting the insulation. 
It is not difficult to lay down copper of 
sufficient conductivity to serve any desired 
purpose, but it is a different matter to 
properly insulate the copper apd preserve 
the insulation when underground. The 
insulating material must be strong, flexible, 
durable, of high and permanent specific 
resistance, and be well applied to the con- 
ductor. The materials used in the best 
cables for electric railway service are india 
rubber compounds, more or less vulcanized, 
or compounds of various waxes, bituminous 
substances, and oils. The rubbercompounds 
are usually applied directly as a covering to 
the wire, but the less staple bituminous 
compounds require some absorbent for a 
basis. This should be strong, soft and 
flexible, with little fuzz, and be a good 
insulator when dry. Cotton, paper, hemp 
and jute all serve in this capacity. 
Cotton probably answers the requirements 
best, though paper is an excellent and inex- 
pensive insulator, aud when the cable is made 
properly it serves admirably. Unless the 
compounds used with paper serve to soften 
it, however, the paper is likely to crack and 
cause trouble. 

No cable with a fibrous insulation can be 
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made moisture-proof. If exposed to the 
atmosphere for any length of time the insula- 
tion is ruined. This was learned nearly 40 
years ago and the expedient of enclosing the 
wire in an air-tight sheath was resorted to. 
This not only serves to exclude moisture, 
but gives protection from gases, acids, etc., 
which may find their way into the conduit, 
and also gives protection against mechanical 
injury. Great care is necessary that no 
flaws exist in the sheath, which is invariably 
made of lead, asa single pinhole may cause 
the destruction of a considerable section of 
cable. The protection afforded by the 
sheath against abraiding the insulation when 
the cable is being drawn into the conduit, 
and against corrosive agents after the cable 
isin the conduit, isso important that even 
in cables with water-proof insulation the 
preservation of the lead cover must be 
insisted on. Some users of cables go so far 
asto claim that a rubber cable without a 
cover, or with a punctured one, is no more 
trustworthy than a fibrous one in the same 
condition. This, however, cannot be fully 
endorsed in most cases, and rubber insula- 
tion should always be used when a cable is 
likely to be continuously submerged, proper 
care being taken to assure the integrity of 
the covering. The fibrous cables are, in 
general, of less first cost than rubber cables, 
and are, therefore, largely used. Some of 
them have been under operation for eight 
years without deterioration, and under 
favorable conditions they should last not less 
than 25 years. 

In any underground system the joints are 
the weakest points, and a large percentage 
of breakdowns are caused by poor work- 
manship in jointing. The jointing should 
always be carried out by experienced work- 
men, under the immediate direction of an 
expert foreman, and it should also receive 
the closest attention from the company’s 
engineer. Since cable can be drawn into 
conduits only in limited lengths, a long feeder 
has many of these weak points, and eternal 
vigilance with the best of workmanship is 
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the price that must be paid to gain reliability. 
In making joints the conductor is uncovered 
fora proper length and it is then spliced. 
The uncovered part is then insulated with 
material which is similar to that composing 
the cable insulation. The insulating must be 
done properly and with great care. Finally 
a lead covering is placed over the joint. 
This may be a sleeve of lead which is wiped 
to the cable sheath at either end, or it may 
be a lead covering which is molded on. In 
either case to guarantee against breakdowns, 
the work must be absolutely without flaw. 
The molded joint is cheap, but it is not as 
reliable as the sleeve joint and, therefore, is 
not to be generally recommended. Another 
method of jointing, by using water-tight 
junction boxes, has been spoken of in con- 
nection with trolley wire taps. Water-tight 
boxes should also be used for terminal boxes. 
To make the boxes tight the cover should 
screw up against either a gasket or a scraped 
surface, and a ring projection to which the 
cable sheath may be wiped should be made 
at the point where the cable enters. The 
ends of fibrous cables should be carefully 
parafiined or taped with rubber tape. Wher- 
ever a connection is made from caple to 
overhead wire a first-class lightning arrester 
should be placed. 

The actual cost of constructing and main- 
taining an underground system at any place 
cannot be stated offhand, as local conditions 
introduce such diverse factors. Where 
many wires can be placed in the same con- 
duit the cost per foot of conductor is 
decreased, so that the comparative cost is 
generally less in the districts where the 
demand for underground wires is greatest, 
¢.é., in the region of heaviest traffic. The 
cost of maintaining an underground system 
should be small, but it can only be expected 
to be so when testing is kept up so faithfully 
and continuously that faults are located and 
repaired before they become breakdowns. 
There is no reason why the cables cannot be 
kept to an insulation of 1,000 megohms per 
mile, and the number of breakdowns made 
to average less than one per mile of cable in 
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25 years. The cost of maintenance varies 
inversely with the care in putting down the 
system and the care in keeping up the tests. 
lt is sometimes claimed that $5 per mile of 
cable is sufficient to allow for maintenance 
on a system of considerable extent, but this 
figure is not often reached. If properly 
installed under fair conditions, experience 
seems to show that five percent. is sufficient 
allowance for depreciation of cables and 
conduits. The cost of conduits of iron. pipe 
laid in concrete in unpaved streets is, in 
cents per running foot, about 25+ 24d, where 
disthe number of ducts. To this must be 
added the cost of repaving, avy charges that 
may be required on account of special work, 
and from 12 to 20 cents per running foot o! 
conduit to cover the cost of man-holes, 
Single ducts of sewer pipe may be Jaid fo: 
about 35 cents per running foot, not includ 
ing man-holes or repaving. Wooden con- 
duits may be made to cost less. The cost of 
cables depends on the size of the conductor, 
the thickness and quality of the insulation, 
and the thickness of the lead. A numbe 
four naught cable, with insulation about 
of aninch thick and covered with ,°; of ai 
inch of lead, may be ordinarily laid in th: 
conduits for between 50 and 60 cents pe 
running foot, unless an excessive amount o* 
special work is required. 

Even for heavy underground lines th 
annual cost (interest--depreciation+main 
tenance) is three or four times that of lines 
of equal capacity placed on good overhead 
construction. In many cases this means a 
considerable increase in the cost of carrying 
passengers. How far increased reliability in 
service and satisfaction to property owners 
can be counted against the increased cost cat 
only be decided in each individual case. In 
many cases it means bankruptcy for thi 
company, but in a smaller number it mean: 
a manifest gain. 
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The New C. S. Cut-Out. 


It is a well established fact that the present 
system of cut-outs on street railway system: 
is not all that it should be. An overload 
occurs, the cut-out is thrown, the entire sec- 
tion is disabled and necessary repairs musi 
be made. All this takes time and consider- 
able inconvenience ensues. 

The following is a description of what 
might be called an individual cut-out : 

It is illustrated in Fig. 1, which shows th: 
cut-out with fuse block attached. K is th 
base which serves as a backing, f/, 7, are th: 
terminal binding clamps, and ¢, d, are the con 
ductor terminals, 7 is the hinged cover to the 
fuse chamber, the base of which extends to 
9, g, and it affords a convenient purchase by 
which to disconnect the block from the 
switch plate; a fulcrum for the same pur 
pose are the dowels /, i, which enter prope: 
holes in the containing case. 

The fuse block is removed in Fig. 2, in 
which is also shown the positioff of the 
different parts when a normal current is 
flowing, except that no current can flow 
when the fuse block is removed. It will be 
noticed that the switch bar e with attached 
bridge is in place between the switch plate 
m. The plunger pole plate v is down restiny 
upon the adjusting screw z, g is the iron 
jacket containing the coil and plunger. The 
gapseoin the switch plate show that th: 
circuit is broken, but by replacing the fuse 
block, these gaps are bridged. 

In Fig. 3 are shown the relative positions 
of the parts of the magnetic portion of th: 
cut-out at the moment of overload. This i 
plainly shown by the removal of the fus 
block as illustrated in Fig. 4. 

The operation of this cut-out is quite sim 
ple. When the overload occurs the plunge 
is drawn into the coil by the overload, an 
the push-pin, or hammer s, with which it 
engages and is impelled with the pressure o! 
about one-fourth of a foot pound against the 
switch bar e, driving it quickly into the posi- 
tion shown, where it is held by a simpl 
device hidden in the illustration. As soon 
as this is done the fuse blows and the circuit 
is broken. Itis obvious, from the operation, 
that no matter how perfect the ground or 
short circuit, the cut-out at the power hous: 
remains intact, because the individual cut- 
out is set to operate on a much smaller per 
centage of overload than that at the power 
station. 

When a car stops for any cause unknown, 
the motorman removes his trolley pole, 
opens his cut-out case, thus permanently 
opening his circuit on the trolley side. 

If upon opening the case he should dis 
cover that his cut-out has operated, he knows 
the fault is local to his car. He then dis- 
connects the fuse block from the switch 
plates, thus permanently opening his cut-out 
circuit, while he searches for the fault. If 
the fault can be corrected he does so and 
replaces his fuse. If he cannot correct the 
fault he simply waits to be pushed by the 
car behind him. The entire operation to 
arrange the car in order to start occupies 
less than two minutes time, and no tools or 
accessories are required. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 








VALUABLE INFORMATION FOR MANDU.- 
FACTURERS AND DEALERS. 





We publish below the earliest information 
btainable relating to new electric railways, 
ew electric light companies and projected 
ectric construction of all kinds. Every 
eader will find these columns of special 
oterest, and manufacturers and supply 
vuses will receive many valuable sugges- 

ns looking to new business by carefully 
vatching this department in the ELECTRICAL 

:viEW from week to week. 





New Electric Railways. 

’erroit, Micu.—Michigan Electric Com- 
pany. Articles of incorporation were 
filed October 23. The capital is $10,000. 
Directors, George A. Mansfield, Joseph 
E. Lockwood and Francis B. Stock- 
bridge. 

»ux Crry, Iowa.—The creditors of the 
Sioux City Street Railway Company, 
which is being operated by a receiver, 
are preparing a plan for the reorganiza- 
tion of the company. A meeting of the 
bondholders and other creditors will be 
held soon to adopt a plan. 

LBaNy, N. Y.—The Buttermilk Falls 
Electric Company has filed a certificate 
with the Secretary of State. It will do 
business at Highlands, Orange county, 
with a capital of $15,000. 

luncy, Pa.—Muncy Electric Light, Heat 
and Power Company; capital, $20,000. 

iutcHinson. Kas.—The Hutchinson Fuel 
and Hide Company has been granted a 
charter ; capital, $5,000. The directors 
are Arthur Carey, W. D. Puterbaugh, 
S. Carey, Emerson Carey and J. G. 
Puterbaugh. 

ILWAUKEE, Wis.—Gibbs Electric Com- 
pany amendment increasing the capital 
of $2,000 to $10,000. 

IARTFORD, Cv.—The Connecticut Dynamo 
and Motor Company has been granted a 
certificate of organization. The capital 
is $6,000, and the company will carry 
on a general electrical business. The 
incorporators are Roscoe W. Ney and 
Robert E. Dunston, of Hartford; and 
Donald McDennid, of Middletown. 


IZABETH, N. J.—The Connecticut Royal 
Are Electric Light Company filed arti- 
cles of incorporation recently with 
the clerk of Union County; capital, 
$500,000. The incorporators and stock- 
holders are Albert Bellamy, Alexander 
H. Patterson and Charles E. B. Harris, 
of New York; G. Harry Squires, of 
Plainfield ; Senator Fred. C. Marsh, of 
Elizabeth. The priocipal place of busi- 
ness in New Jersey will be at Plainfield 
and the principal office at Elizabeth. 
\DSTONE, Micn. — Gladstone Electric 
Light and Power Company; capital, 
$50,000. 

RTLAND, Me.—The Electric Car Venti- 
lating Company bas been organized for 
the purpose of maoufacturing and sell- 
ing ventilating apparatus and machinery, 
with $500,000 capital. The officers are: 
President, William Y. Ober, of Lynn, 
Mass.; treasurer, Loring B. Haskell, of 
Gloucester, Mass. 

MDEN, N. J.—Peuple’s Light, Heat and 
Power and Water Company; capital, 
$100,000, with $1,000 paid in. The 
incorporators are Henry B. Wilson, 
kidward Dudley, Camden, N. J.; and 
Selden Twitchell, Philadelphia, Pa. 
Articles of incorporation were filed in 
Camden, October 25, 1893. 

SPRINGFIELD, Mass.—The Springfield Street 
Railway Company is to build a new 
power station on Margaret street, at a 
cost of from $125,000 to $150,000. 


New York, N. Y.—The Ongley Company 
bas been incorporated at New York; 
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organized to manufacture electrical 
goods of all descriptions; capital. 
$25,000. Incorporators, G. M. Keasby, 
C. E. Ongley, G. B. Hopkins, W. P. 
Dixon and others. 

East St. Louts, Inu.—The Carpenter Elec- 
tric Power and Light Company, East 
St. Louis; to construct, equip and 
operate electric light, heat and power 
plants, railways, machinery, etc.; capi- 
tal, $2,000,000. Incorporators, Hiram 
H. Carpenter, Ephriam C. Dawes and 
James C. Brush. 

San Francisco, Cat.—The Regan Car 
Company; capital, $500,000. M. H. 
Turrill, Livingston Gilson, F. A. Hunt- 
ington, W. F. Dixey and W. D. Mans- 
field, of San Francisco, directors. 

PirrssurGH, Pa.—Director Bigelow has 
the plans for an electric fountain to be 
erected in Schenbey Park. The foun- 
tain will be enclosed by a stone wall 80 
feet square, and will be the finest 
fountain in the country, not excepting 
the one in Jackson Park, Chicago. 

KirranninG, Pa.—The Green Electric Sig- 
nal Company, Kittanning; capital. 
$5,000 ; directors, M. D. Wayman, Ford 
City; Washington Reynolds, C. C. 
Shadle, Ira L. Green, G. M. Fox, Kit- 
tanning; James M. Patterson, Pitts- 
burgh. 





A New Fibrous Insulation and Its 
Bearing on Underground Tele- 
graph Lines. 


BY CHARLES CUTTRISS. 





Insulated wires may be very properly 
divided into two classes : 

First—Those that depend upon the insu- 
lating coating of elastic gum, such as india 
rubber, in any of its many forms of manu- 
facture, or gutta-percha. 

Second—Those that depend upon a cover- 
ing of fibre (such as yarn of any kind), to 
keep the wire central. which is afterwards 
saturated with some of the many insulating 
materials and protected from moisture by 
an outer sheath of metal, upon the integrity 
of which the insulation of the wire depends. 

Each of these classes have their special 
fields of usefulness. India rubber and gutta- 
percha insulated wires are used for sub- 
marine cables, or when a metal protection 
is applied; they are also largely used for 
underground and interior construction. The 
fibre insulation, when protected with a metal 
covering or sheath, is generally used for 
underground work, but large quantities are 
used in the overhead construction of tele- 
graph and other circuits without the metal 
covering. During my experience with 
telegraph circuits, it has often occurred 
to me that a wire embracing in part the 
qualities of an india rubber or gutta-percha 
insulation with the cheapness of a fibre- 
covered wire was a great desideratum, and I 
saw no reason why such a wire should not 
be produced. To this end I, in connection 
with Mr. A. A. Knudson, have worked for 
the last two years, and it can be confidently 
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penetrate to the wire, and not give it the 
dense and horn-like character that is the 
principal moisture resisting quality. When 
an ordinary fibre covered wire is bent round 
a small cylinder, and the insulation cut so 
as to show the part near the wire or under 
the braid, an examination with a magnify- 
ing glass will show that the spaces between 
the yarns have become opened, so that the 
insulating material fails to bridge the spaces, 
whereas in the ‘‘Ideal” wire a No. 14 copper 
wire can be bent round a lead pencil with- 
out any Opening being discernible; in fact. 
when the fibre is cut with a sharp knife i! 
shows a clear, bright, dense shaving. If the 
ends of the wire are left in water for weeks 
the moisture does not creep back, and when 
wiped off and retrimmed it is in perfect con- 
dition for jointing. The tests for insulation 
on wire of this kind give surprising results. 
Samples of 10 and 20 feet have been 
immersed in water for two and three weeks 
without breaking down, sbowing that a 
cable composed of this wire would remain 
intact after the lead protection had been 
injured for such a length of time that 
repairs could be effected to the injured spot 
witbout the loss of any other wire than those 
mechanically injured in the first case. This 
feature ina fibre covered wire for under- 
ground construction is invaluable, and for 
overhead construction it isa very strong point 
in its favor, asI have not yet succeeded in 
breaking down the insulation by the repeated 
wetting and drying of two wires which have 
been twisted together. Hence, for passing 
through trees and similar places the cortin- 
uance of a wet spell cannot injure the insu- 
lation of the line, at the same time the hard, 
horn-like character of the insulation is a great 
protection against abrasion. 


GENERAL ELEcTrRIC CoMPANY'’s PORTABLE DRILL witH FLEXIBLE SHAFT. 


Portable Drill with Flexible Shaft. 


In that part of the General Electric Com- 
pany’s exhibit in the Electricity Building, at 
the World's Fair, devoted to motors and their 
different applications, there is shown a port- 
able drill with flexible shaft. This has been 
brought into existence by a desire to avoid 
the inconvenience invariably experienced 
whenever it becomes necessary to drill a 
piece of metal tvo large and cumbersome for 
manipulation under an ordinary upright 
drill, and to do work usually done with a 
hand-ratchet drill more rapidly. The machine 
consists of a motor and a gear-box mounted 
together on a truck, a flexible shaft, a drill- 
press and drill-rest. In addition, the motor 
carries on its side a double pole switch, and 
on top a starting rheostat. The motor is 
shunt wound and has two poles, with one 
spool on the top of the field. Toe armature 
is of the gramme ring type and its shaft 
carries a pinion serving to drive the flexible 
shaft through change and reduction gears, 
enclosed in a gear box, and running in oil or 
grease. A universal joint coupling connects 
the change gear shaft to the flexible shaft, 
which carries on the drill press and a clutch 
coupling which may be used for starting and 
stopping the drill. A second reduction in 
speed is obtained by the bevel gears driving 
the drill spindle. The drill press is held by 
a stand and arm which may be clamped in 
apy position. 

Increase or decrease of speed is readily 
obtained by a movement of the side handle; 
and by another movement the intermediate 
gears are thrown in or out of gear, when the 
upper lever slides the change gears into 
position. 

This motor is rated at four horse-power 
and runs at 1,000 revolutions, reduced at the 
drill spindle, according to the three positions 
of the change gears to 167, 83 and 12 revolu- 
tions. The machine is built for use with 
drills up to two inches in diameter. 


stated that this new wire, manufactured 
under our patents by the Phillips Insulated 
Wire Company, of Pawtucket, R. I., and 
just being placed on the market under the 
cognomen of ‘‘Ideal,” will find a great field 
of usefulness, as being infinitely superior to 
any of the existing fibre insulations and in 
some ways better than the india rubber or 
gutta percha. 

It was one or two experiences of this 
nature that spurred me on to produce a wire 
that would combine the cheapness of fibre 
with the moisture resisting properties of 
india rubber or gutta-percha. In order to 
do this it became necessary to make the 
layer of fibre as nearly as practicable homo- 
geneous, and for this purpose all yarns or 
manufactured fibres had to be discarded. 
Experiments were then begun on raw fibres 
of different kinds and ultimately cotton in 
the form of asliva as it comes from the cotton 
gin was found to give the best results. The 
precise methods of manufacture cannot, of 
course, be detailed; but it is sufficient to 
state that the wire is so covered with this 
sliva that before saturation with the insulat- 
ing material, it is so densely compacted 
round the wire that considerable pressure is 
necessary to make anindentation. After this 
covering with cotton, the wire is placed in 
tanks of insulating material and remains 
there until thoroughly impregnated; it 
is then drawn out and wiped off 
For making bunched cables and many 
otber purposes no further treatment is 
necessary, but where exposed to abrasion a 
braid can be applied, and the exterior 
finished in any of the well-knuwn ways. 
The insulating material is of such a nature 
that all the ingredients are chemically com- 
bined for the reason that, the fibres being so 
densely compacted, they act as a filter, and 
if the insulating compound contained any 
material that was only held mechanically in 
suspension, the suspended matter would 
collect on the surface, and only the thin or 
liquid part of the insulating material would 


The question of connecting cities by un- 
derground telegraph circuits has long been 
a mooted point, and it is a fact that, lately, 
some of the principal railway corporations 
have been investigating the feasibility of 
connecting cities to which they run by cables 
laid in or on the road-bed of theirsystem, and 
if it were not for the high cost of india rub- 
ber and the weak points of the ordinary fibre 
covered wires, it is possible that a cable sys- 
tem migbt have been adopted and permanent 
communication between cities assured, or, 
what is of greater importance to them, the 
integrity of their block system  main- 
tained. 

Cables can now be made of ‘‘Ideal’” wire at 
a cost slightly exceeding tbe ordinary fibre 
insulattons, the integrity of which can be 
guaranteed ; any damage, mechanical or oth- 
erwise, will be confined to the cores directly 
receiving it. Arguments have been made 
against the impracticability of working 
underground cables of such length at a speed 
sufficiently high to insure the commercial 
success of the undertaking. In reply to 
these arguments I will make the assertion 
based on 20 years’ experience of the practica) 
working of Atlantic cables, that underground 
cables can be constructed 100 to 300 miles in 
length. over which working speeds of 550 
and 250 words per minute, respectively, cau 
be maintained by means of apparatus which 
is in constant daily use, and if such lengths 
of cable were laid and experimented with, | 
am confident that in a very short time the 
speed would be greatly increased. These 
figures, I think, will not be found much 
below the practical speed of land lines of 
equal length. 

One great point to be borne in mindis that 
the underground circuits are clear from all 
foreign interferences, such as leaks, swings 
and crosses, which, more than anything else, 
tend to reduce the average speed of Morse, 
working on land lines to a comparatively 
low figure and raise the number of errors to 
a high one. . 








ELECTRICAL REVIEW 





Vol. 23—No. 11 























Mr. W. J. Morrison, of the Fort 
Wayne Electric Company, has sold a plant 
consisting of 750 incandescent lights and 50 
are lights to the Palmyra Electric Light and 
Power Company, Limited, of Palmyra, 
Ne Ss 


William Burke has resigned his posi- 
tion as a principal examiner in the United 
States Patent Office, and has opened an 
office as solicitor of patents and counsellor in 
patent causes, at 607 Seventh street, ms Was 
Washington, D. C. 


The American Electric Supply 
Company, Buffalo, N. Y., contractors, 
manufacturers and wholesale dealers in elec- 
trical apparatus, have moved into new and 
commodious quarters at 455 Main street. 
Mr. W. A. Fenn, general manager of the 
company, reports that times are looking a 
little brighter. 


The New York Knife Company, 
at Walden, N. Y., are building a new fire- 
proof store house, to be 28 feet in width and 
100 feet in length. The side walls will be 
of brick and the roof of iron, designed and 
built by The Berlin Iron Bridge Company, 
of East Berlin, Conn., covered with their 
well-known anti-condensation corrugated 
iron. 


The Central Electric Company, 
of Chicago, is engaged in filling orders from 
all parts of the couotry. ‘Tne revival of 
business found them in splendid shape to 
care for it, arfl their shipping department is 
now taxed to its utmost. The very com- 
plete catalogue of this company—which will 
receive extended mention in a subsequent 
issue—made its appearance the first of 
October, co-incident almost with the im- 
provement in business. President Geo. A. 
McKinlock is to be congratulated over the 
timeliness and comprehensiveness of this 
catalogue. 





GENERAL NOTES. 

Fond du Lac, Wis., has electric cars at 
last. 

Springfield will build an electric light 
plant; Monett is talking about one and 
Siloam Springs, Mo., wishes somebody 
would erect one. 

An electric light plant is being talked of 
strongly for Fox Lake, Wis., and an effort 
will be made soon to ascertain what amount 
of light can be sold. 

Vice-President Everett, of the Toronto, 
Ont., Street Railway, is authority for the 
statement that the entire system will be 
operated by electric power in six weeks. 


Bridgewater, Me., was connected by tele- 
phone with Houlton on Wednesday, October 
11, Presque Isle, Caribou and Fort Fair- 
tield will bein the circuit about the first of 
this month. 


The Sterling, Kan., electric light plant 
was destroyed by fire last week, leaving the 
city in total darkness. The plant was the 
property of J. H. Ricksecker. 
about $6,000 with very little insurance. 


The loss 1s | 


The electric street railway, of Pittsfield, 





Mass., has just held its annual meeting at 
which it appeared that the income for the 
year was $23,766 and operating expenses | 
$20,334. The expenses for new construction 
were $17,006. 





It is said that the Selkirk, Man., Street 
Railway Company have opened negotiations 
with the Winnipeg Electric Street Railway | 
Company, with a view to securing the early | 
completion of the line between Winnipeg, 
Man., and Selkirk. 


The directors of the Erie Telephone and 
Telegraph Company will meet at Lowell, 
Mass., on November 3, to declare the usual 
quarterly dividend of one per cent. The 
same will be made payable November 20 to 
stockholders of record November 11. 


On October 16 viewers to assess damages 
to the Lancaster and Marietta Turnpike 
Company for the action of the Columbia 
and Donegal Electric Railroad in passing 
over their turnpike filed their report, and 
awarded the turnpike company $900 dam- 


ages. 


Judge Dallas, in the United States Circuit 
Court, on October 21, granted an injunction 
to the American Bell Telephone Company, 
restraining Rolls Stier, of Bedford, Pa., 
from manufacturing, using and selling tele- 
phones aileged to contain infringements on 
the company’s patents. 


The Jersey City and Bergen Railroad 
Company ran electric cars on October 20 
over the entire route between the Morris 
Canal and the Kill von Kull, N. J. The 
first car to run over the entire Bayonne route 
left the car stables at Greenville soon after 
nine o’clock in the forenoon. 


General Manager Ferris, of the Ohio 
Central lines, Toledo, O., said last week that 
the new extension into Columbus would be 
probably opened up November 5, as it looks 
now as if things would be in shape for that 
date. However, if there is any unusual 
delay, the opening will be postponed until 
the 15th. 


The Upper Mississippi Levee district hav- 
ing floated $100,000 of bonds in anticipation 
of revenues of the current year, will build a 
double circuit telephone line of 130 miles 
from Memphis, southward, covering its 
levees. The remainder of the fund avail- 
able will be expended in strengthening its 
levees. S. G. Dabney is the engineer in 
charge of the work. 


C. F. SPLITDORF, 


MANUFACTURER OF 


ELECTRO -MAGNETS, 


Insulated Electric Wires. 
(Armature and Magnet Winding a Specialty). 








17-27 Vandewater St., New York. 


WA BR T E D.— 12 Arc Lamps, 


second hand ; 
good condition ; 50 volts each; Brush pre- 


ferred. Address M. E., 
Care Electrical Review, 
13 PARK ROW, N. Y. 


SECOND-HAND RAILS, 


We own and offer for sale cheap dbout 
150 tons of second-hand Steel Rails, all 
carefully selected for relaying, and prac- 
tically as good as new. Write or wire at 
our expense. 


ROBINSON & ORR, 
No. 419 Wood St., Pittsburgh, Pa. 














HOW TO MANACE AN 


ELECTRIC LIGHT PLANT. 


SEND FOR 








MAY'S 
POPULAR 
INSTRUCTOR. 


An indispensable hand-book for persons in 
charge of Electric Lighting Plants, more 
particularly those who eve ‘had little or no 
technical training. 


86 PAGES. CLOTH. 


Electrical Review, 
13 PARK ROW, 
P. 0. Box 3829. NEW YORK. 
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PRICE, $1.00 





A Suggestion 


That Everyone 
Should Heed. 


Put your savings in an investmen: 
exempt from fluctuation in value 
and beyond the reach of commer- 
cial disaster. 

There are no receiverships, reor- 
ganizations or repudiations possible 
in the promise to pay of the Zguztable 
Life Assurance Society, 

The income of the Equitable last 
year was $40, 286,237.49. Its expense 
of management was less, its out- 
standing assurance over one hundred 
million, and its surplus about double 
that of the next largest company. 


For particulars, address 


CHARLES H. MACLILIE, 
Assistant Manager, 
120 BROADWAY, NEw YorkK CITy 





HAVE YOU BEEN TO THE 
WORLD’S FAIR? 


If you have not, do you realize that only a 
few days remain in which to embrace this 
opportunity of a life-time? 

A visit to the World’s Fair is, in itself, a 
liberal education. You can’t afford to miss 
it. Do you know that all trains of the Michi- 
gan Central, ‘‘The Niagara Falls Route,”’ 
stop at Falls View Station, affording pas- 
sengers the most comprehensive and satis- 
factory view of the Great Cataract, and that 
this is the only line from the East that 
carries passengers directly to the Exposition 
Grounds with local stops at 60th street 
(Midway Plaisance) and 53d street (Hyde 
Park), within easy walking distance of over 
one Hundred Hotels? 

For World’s Fair folder, containing much 
valuable information, address 


W. H. UNDERWOOD, 
Eastern Passenger Agent, BUFFALO, N. Y. 


LIGHT YOUR MILLS, FACTORIES, 
STORES AND HOMES WITH YOUR 
OWN MACHINE. 


COLBURN ELECTRIC MFG. GO., 


Manufacturers of Electric Dynamos and Motors. 


Our machines are especially adapted for 
mills and factories where a first-class 
economical light is required. 


NEW ENGLAND SALES AGENCY, 


66 Baker Street, LYNN, MASS. 


Send for illustrated catalogue and price 
list. Special discounts to electrical supply 
houses. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, WN. J. 
Office, Foot of Washington Street, JERSEY CITY, N. J. 


Creosoted Lumber, Underground Conduits. 
Telegraph Poles, Piling and Ties Furnished, 





CONTINUOUS CURRENT 
DYNAMOS 


MOTORS. 


By FRANK P. COX. 


Their Theory, Design and Testing, with 
sections on Indicator Diagrams, Properties 
A Saturated Steam, Belting Calculations, 

te. 

An Elementary Treatise for Students. 
271 Pages, 83 Illustrations. 


PRICE, $2.00. 
Sent on caseten of price. 


| ELECTRICAL REVIEW, 
| 18 PARK ROW, NEW YORK. 
| 








Correspondence Course in 


= APPLIED ELEGTRIGITY = 





Conpeaponione School of Technology,Cleveland,Ohio. Instruction by E. P. Roberts, 


E., and other Specialists. 


L. B. LeVake, Sec’y and Treas. 


Also Correspondence Courses in Steam Engineering, Civil Engineering, Bridge Engineer- 
ing, Railroad Engineering and Architecture, by capable specialists. 





THE ADAMS 


CONVERTER, 


Blkhart, Ind. 





Lewis J. LEHMAN, President, 
P. H. McCormick, Vice-President, 


Joun S. Crump, Treasurer, 
R. F. Gorrscua.x, Secretary. 


OFFICE OF SECRETARY. 
COMMERCIAL ELECTRIC LIGHT COMPANY. 


Tue Apams E.ectric M’r'e Co., 
ELKHART, IND. 


GENTLEMEN : 


Co.umsvs, INp., September 8, 1893. 


Enclosed find exchange No. 8,786 on First National Bank of Chicago, for $23.00 in 
payment of your invoice of recent date, herewith. Please receipt the same and return. 


We have the Adams Converter in use, and are well pleased with it. 


We have 


been using Fort Wayne, Stanley and Westinghouse Converters, and can say that we like 


none better than the Adams Converter. 


Yours truly, 
THe ComMeERcIAL ELectric Licut Company, 


By R. F. GorrscHa.k, Secy. 





WORLD'S FAIR HONORS! 


Our Electric Measuring Instruments 
have received SEVEN SEPARATE 
AWARDS because of superior design, 
workmanship and efficiency. We are 
prepared to equip testing laboratories 
with standard apparatus, and also have 
a thoroughly reliable line of commer- 
cial instruments. 

Correspondence Solicited. 


QUEEN & CO., 
INcoRPORATED, 


PHILADELPHIA, U. S. A. 





Illustrated catalogue T mailed upon 
receipt of 10 cents. 





Rucew boa Makers: 
Philadelphia’. 

b Res.2261 Nat 60°F. 
a _ N°1273~ 
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